







15 Cents $1.00 a year 






Manganese Copper 
Phosphor Copper 


Silicon Copper 
Manganese Oxide 












TRADE 


80/7. FERRO-MANGANESE 


Ground, pea size and lump. We grind and 
sell more 80 per cent. Ferro-Manganese 
. than all the rest of the people in the world 
h combined. There must be a reason for this. 
‘. Why is it? Because we give the right 
quality--the right service, at the right price. 
c You can’t beat it. 


We also sell Ferro-Silicon, Foundry Facings 
and Supplies. 


ca Send us your order—be sure that you get 
exactly what you want. 


Western Foundry Supply Co. 
30 Church St. NEW YORK CITY 








SALES AGENTS: 







Rogers, Brown & Co., Cincinnati, 
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Everything You Need InYour E reltbate| La 


Notice the Malleable Iron Cap 
on the 


“Esso” Rammer-Shovel 


This cap gives longer life, better shaped 
ramming pean, and will be found useful 
on all classes of light and heavy work 
where the handle is used for ramming. 





The grip is practically the same in size as an ordinary 
handle, but of a convenient and proper form to be used 
both as a grip and a rammer. 


These shovels are carried in stock at our warehouses 
throughout the country. 


Price $8.40 per doz. net F. O. B. 
Cincinnati, Chicago or Pittsburgh. 





ORDER A TRIAL LOT. 


w. The §. Obermayer Co. ) 


wy AI YA, 
ad A v a ff 
3/8 JA %\% CINCINNATI CHICAGO PITTSBURGH 


iw ss a $ Canadian Agents: The Dominion Foundry Supply Co., Toronto and Montreal. 








Me wy Ay OFFICES AND REPRESENTATIVES: 
R FO 
2 UR } Milwaukee, 696 Prospect Ave. Cleveland, 6305 Euclid Ave. Denver, 305 Appel Bldg. QR 620 19¢b S&F. 
Any rn Troy, Campbell’s Highway (@ Thomas St. Brooklyn, 276 78th St. San Francisco, 208 First St. 


St. Louis, 1604 N. Broadway Toronto and Montreal, Canada. 





We Have Been Manufacturing Since 1874. 
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PROBLEMS OF A CONGESTED FOUNDRY 


How they were solved at the Allegheny plant of the Westinghouse Electric 
& Mfg. Co., by the: economical mounting of patterns, the judicious use 


of molding machines and the installation of labor-saving equipment 


HE PROBLEMS encountered in manufacturing operations. In all of Electric & Mfg. Co. operate a foun- 

T obtaining low operating costs the large centers there are many dry in buildings never intended for 

in the modern foundry of late plants of this type located in congest use as a casting shop. Here this 

esign and construction, provided ed districts, hemmed in on all sides, concern developed and manufactured 

th every convenience to facilitate and crowded for manufacturing space. some of its first electrical apparatus. 

duction, while difficult to solve, are l‘urther extensions are impossible and These quarters, however, soon proved 
¢ 


nsignificant when compared with th the only alternative is a new plant in too small to meet the demands of its 


hstacles confronting the found-y- some outlying district. Notwithstand- continually growing business, and it 
nan whose shop, originally built many ing these almost insurmountable dif- was decided to remove to East Pitts- 
ars ago, has been extended from ficulties, wonderful economies are ef- burg, where all the departments with 


ime to time to keep pace with the fected in many of these shops, and the exception of the foundries are 
growing demands of the trade. Prop- the disadvantages are generally over- now located. To meet the increasing 


ty limitations, existing buildings,and come bythe liberal use of labor-saving casting requirements, moldinys floors 


restrictions, to a large extent machinery and equipment spread from building to building in 
govern the location of these additions, ; ; the Allegheny plant, and when the 
ich, as a rule, cannot be made so Historical. first floor was covered, the basement 
to retain the original grouping of On the North Side, Pittsburg, for- was converted into a miniature foun 


‘ 
partments and the continuity of merly Allegheny, the Westinghouse dry, and later molders were placed 



























1—SprcraAL StripPpING PLATE MACHINE FOR MOLDING TRANSFORMER Boxes. Corr, CHEEK AND DraG OF THE Motp ARE 
Atso SHOWN 
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second floor of one of the 


Adjoining buildings were 
and the plant was extend- 
ed across several streets, the last ac- 
quisition being an 


abandoned glass 
which the ] 


house, in crucible melti 


department is now housed. 
Internal Transportation. 


Yard room also had to be provided, 


as well as space for the 


“Te FOUNDRY 
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2—DrEPARTMENT FOR MoLpING Mepium Heavy Work 





in the foundry was first considered, 


while the advent of the molding 


machine was the factor that result- 
molding costs, 


100 to 500 per cent. 


ed in reductions of 


averaging from 


Every pattern received today first 
passes through the pattern shop for 
mounting on machines, of which there 
are 153 in use, or on boards, if too 


large to be handled in this way. The 


cleaning department is likewise equip 
ped for economical operation, and 


provided with a Paxson-Warren sand 


blast, modern 


matic tools, etc. 


tumbling mills,’ pne 


Output. 


While the output of this plant ave: 
ages from 3,000,000 to 3,500,000 poun 
monthly, it is insufficient for the 

quirements of this cones 





cleaning departments, and all 
ge fel 
materials for the cupolas 


must be conveyed ac 


o 

- 
oe) 
pn 
wn 
a 
=) 
oO 


street to the main plant, 


and are then load- 
ed onto cars for shipment to 
East Pittsburg. Owing to 
condition of 

material is 
handled at night, when the 
castings are shaken out and 
the sand is cut by the night 
gang. 


Reduction in Molding Cost. 


The extra cost of handling 
raw material and the finished 
entailed a 


product heavy 


burden which had to be 
overcome, and this wds done 
by attacking the molding 
cost With a 


pattern department at hand, 


magnificent 


occupying several floors of 


one of the buildings, the 








@) 


om 








and the Walker 
Cleveland, was 


found 
purchas 
several years ago, to whi 
most of the heavier w 
was transferred. Large c 
ings are still made in t 
shop, however, the heav: 
about 35,00 
while the small 
made in the pl 
weigh only two ounces. A 
proximately 10,000 casti: 
are made daily, 
all of thin 
tendency in 


weighing 





pounds, 
pieces 


practic: 
section, as 
electrical w 
is decidedly in this dir 
tion. 


High Water. 


An annual flood is anot 
difficulty with which 
foundry has to- cont 
High water in the Allegh 


river 





invariably causes 
idleness of the plant ev 
spring, and a 25'4-foot st 
compels. the 


go out of commission. 


basement 





question of mounting these 


models on boards for use 


Fic. 3—DiFFicutt MACHINE 


MoLpep CASTINGS 


27 feet the 
longer be 


fires can 
retained in 
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Fic. 4—Mo.pinc FLoor IN AN ENCLOSED STREET 








boilers, and at 31 feet the entire plant trated in Fig. 7. A small section pacity ladles, being conveyed from 
is compelled to close. In March, of this department, cut off by a the cupola by an overhead trolley, 
1907, the water reached its high- passageway from the cupola, is also and is lowered from the main floor 


stage in 25 years and covered equipped with two molding machines. by a hand winch. As the opening 
office floor, which is elevated This entire department is artificially from the passageway to the basement 
ve the level of the other build- lighted with arc and incandescent is not sufficiently large, one handle 
ngs, to a depth of several feet. lamps, as no rays of sunshine pene- of the ladle is removed, being 
ids in both February and March trate the gloom Metal is delivered replaced after the metal has been 
year recorded high water marks to the basement in 1,000-pound ca- transferred to the basement trolley. 
30.7 and 27.7 feet, re- The iron for the small 
‘tively. ; basement floor is. carried 
: in hand ladles by the mold- 
Molding Floors. ers through a tunnel ex- 
very available nook and tending underneath the pas- 
ner of the entire plant is sageway which cuts off this 
zed for molding pur- section from the main floor. 
es. The problem of con- Other Molding Departments. 
ing molten metal to the 


nd floor was successful- Another section of the 


ly overcome and it is like- plant in which castings 
delivered to the base of medium size are made 
t, where a considerable on the floor, as well as on 
tion of the output is machines, covering an area 
led and cast. Further 
insion to other floors 


only been prevented by 


of 112 x 128 feet, is shown 
in Fig. 2. A special mold- 
ing machine for making 
fire underwriters, who small transformer boxes is 
not look favorably upon shown at the right of this 
proposition of delive:- illustration, the machine 
© hea . . . 
molten metal to the being similar to the one 
and fo stories. $ 
ind fourth stories shown in Fig. 1. A sec- 
tion of another floor which 
Basement. 
formerly comprised the pat- 
e basement molding de- 





tern, carpenter and plumb- 
ment, shown in Figs. 6 ing shops of the Westing- 
house Electric & Mfg. Co., 
is shown in Fig. 9. It is 
of molding machines, 29 x 180 feet, and all of the 
the completed molds Fic. 5—Conveyinc METAL To THE SECOND FLOOR BY THE molds in this department 


7, covers an area of 138 
feet. Fig. 6 shows the 





he noon hour are illus- ELEVATOR ROUTE are made on_- machines. ‘ 











Fic. 6—Mo.tpinc MACcHIN! 


An alley betwe< 


} 


ings has 
space for 
shown in 
room. back 
looked It 1 nly 42 
] 


] 
i@S ample spact 


it provi 
ber of 
shi in Fig. 11 
closing Balkam 
146 x 23 feet 
The f 

128 feet 

10-ton tra 
lepartment, 
floor, is 22 x 156 


to molding machine 


distribution 
flo rs 
hell diameter 


t 
} ) 


lined u 


is 
equipment 
unusually 


conveyed 


THE FOUNDRY 





molders and = machine 


Sp} 


OF 


THI 


BASEMENT MoLpING FLoor 


1 


as compared with those 
cupolas. Owing to 
the transportation of 
hroughout the plant is 
at night by 
the molds 
necessary 
[ scrap, 


various 


FLoors oF FINisHED MOoLps IN THE 
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Molding Machine Department. 


Distributed throughout the plant ar: 
not less than 153 molding machines 
of which only one is of the powe 
ramming type. Hand rammed ma 
chines are preferred for the worl 
Practically no 
consigned to the foundry 
placed on 


made. patterns ar 
withou 
having been patter 
plates. Whe 


patterns are taken t 


boards or machine 
received, the 
the pattern shop and are mount 
ed as considered most advisable i 
each individual case. Of the 15 
of th 
Pridmore type, and no less. tha 


35 or 40 


been installed to meet the r 


molding machines, 115 are 


special machines hay 
quirements of various lines of worl 
The stripp'ng plate feature of mai 
of the smaller machines has bee 
entirely 
of stripping the 
mounted on a machine plate and tl! 


pattern and plate are dropped away 


from the mold. Stools are used 


some extent to support deep green 


sand cores, as well as deep pockets 


of sand, but wherever possible the: 
have also been eliminated, in fa 
the stools retain the only  strippi 


features of some of the machines 


Mounting Patterns. 


The mounting of patterns on n 
chine plates, as well as other patte: 


on wood pattern plates, is carried 


in an ingenious manner. In mount 


eliminated, and in_ place 
patterns, they are 





3ASEMENT 








Shenae, 
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g the patterns on plates no effort 


made to work from center lines, 


hich always requires the careful ap- 
ication of the patternmaker, and fre- 
1ently the slightest shift 


will result 


defective work after the 
ve been sent to the foundry. 
When 
etal 


ir «othe 


plates 


the 


shop, 


making in the 


intended 


plates 
pattern those 
cope and 


and 


drag ‘are worked 


gether, although there is no 


necessity of working 
the 


locate 


to center lines, 
vertheless, patternmakers' en- 


the 
the possible. 
ll of the machine plates are marked 


avor to patterns on the 


ites as near center as 
» that they can be mounted on the 
the of 


absolutely each 


s 


ichines. with least 


amount 


suble, and correct 


time. The edge of the plate which is 
mounted 
the 


he letter 


be on the machine to- 


ird 


a 


w th 
that it 


operator is stamped 


F, 


front 


which indicates 

of the machine, 
the plant the machines 
so placed that the handles at 
he right when the operator is facing 
he machine, this being considered the 
ront. 


the and 


hroughout 


are are 


As all of the plates are marked 
this way it is absolutely impossible 


the machine 


operator to make an 

ror in mounting the plates. The 
plates are drilled to fit machines of 
the same size, and are, therefore, in- 


terchangeable, while the flasks intend- 


ed for machines of the same capacity 


are likewise interchangeable. All of 
plates are fastened to the ma- 
es by stove bolts, and are easily 
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Fic. 8—Two Nozz_tes ATTACHED TO ONE 

DivIDED BY 
removed by the machine operators. 
The patterns for use on both steel 
and wood plates are made of various 
material, including white metal, brass, 
iron and wood, while others are made 


of wood and are capped with brass. 


Pattern Plates. 


The number of 





Fic. 9—ANOTHER MOLDING FLOOR IN 


A CORNER OF ONE OF THE 


machine and 


pattern 





BUILDINGS 


SAND BLAst MAcHINE. THE Room Is 
A PARTITION 

plates in use at this plant approxi- 
mates 3,700. <All of the castings 


shown in Fig. 3 were made on mold- 
ing machines from patterns especially 
mounted to effect economies in mold- 
ing. No pattern is permitted to be 
sent to the foundry until after it has 


been passed through the pattern shop 


and has there been mounted, gated 
and otherwise arranged to insure the 
least possible molding cost. Some of 
the economies effected are best indi- 
cated by an example of the watt 
meter base shown at D, Fig. - Be- 
fore this was mounted on a machine, 
18 to 25 castings constituted a fair 


day’s work for a molder, whereas at 


the present time two men operating 


machines making the and 


drag, respectively, produce daily from 


250 to 285 molds. The castings weigh 
about five pounds each. Practically 
all of the castings shown in Fig. 3 
are used in the construction of elec- 
trical apparatus and equipment, and 
it can clearly be seen that the work 


of mounting some of these patterns 


involved exceedingly intricate pattern 
work. At E, Fig. 3, are shown the 
smallest castings made in the foun- 
dry, which weigh about two ounces 
each. 


Transformer Box Molding Machines. 
Until 


shown at C, 


transfé 
Fig. 3, 


owing to 


recently, yrmer boxes 


were molded or 


=) 


the floor, and their height 
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Fic. 10—MOo.LpING IN AN 
and exceedingly thin section, the work 
proved exceedingly difficult. Two spe- 


cial machines embodying the 


ping 
shown at 2, Fig. 1, have 


strip 


feature, one of which is 


plate 
recently been 
installed for molding the cheeks of 
reduction in 
400 per 


The cheek pattern of the trans 


these boxes, and the 


molding cost approximates 


cent. 


former box is shown at 1, and strip 


ping plates at 3. There are four lugs 


on these castings which come in the 


cheek, and which are drawn in by 


means of a lever before the pattern 
~ ' ‘ > tense +} 1d ‘T hea 
is dropped away from the mold he 
shown on the machine has a 
33 inches, 
which was just lifted 
4. The 
and a 
Fig. 1, 
box similar to a core box shown at 
i th 


pattern 


heigl and the cheek 


off is sl 


it of 


drag consists 


green sand shown at 


core, 


which is hand rammed in a 


7, which is provided wi guides 
entire height to facilitate lif 
of the box from the core 


green sand 


the 


been rammed, the 


core, ofr 
which fort 
] 


DASC 


drag 


rammed in place and the 


sand core and dr 


This is the only roll-over n 
in this entire molding operation 


cheek and 


machine 


cope are molded 
After the 


rammed, the parting 


cheek 
secure d, 
cope rammed in place 
cheek, the lifted off, 
are the 


dropped. 


on top 
cope is 
and 


cheek 


drawn in, 


The 





ALLEYWAY 























BETWEEN Two BuILDINGS 

over the drag, being guided by two 
uprights shown, and the cope 5, Fig. 
The 


poured from the bottom through four 


1, is clamped in place. mold is 


’ 


runners extending through the cope, 


and sprue has two gates. In 
the 
66 inches before reaching 
the The 


is practically unlimited, and molds for 


each 


this instance iron has a drive of 


the top of 
of this machine 


mold. draw 
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transformer boxes above 33 inches in 


height can be successfully made. 
Regulator Boxes. 


Regulator boxes, several views o 
which are shown in Fig. 13, are mad 
cored molds, shown on 
the core truck in Fig. 12. Owing t 
the large number of ribs which thes 
castings contain, it was found almos: 
impossible to successfully mold then 
in green sand, and a special rigging 
shown in Fig. 12, was devised. Th 
center core constitutes a portion c 
made and dried o 
The four core platé 
which constitute the cheek are bolt¢ 
together, as 


dried. 


to four 


entirely in 


the drag and is 
the drag base. 
shown, after have 
The arbors thre 
each projecting at tl 
sides, according to the height of tl! 
through 


they 
been have 
lugs 
transformer box 
bolts 


cheek is 


which tl} 
tl 


are passed, and by which > 
The to; 
or cope core is likewise made on 

arbor place aft 

the cheek has been assembled. These 
boxes are from % to ¥% inch in thick- 
ness, and vary in weight from 500 to 


1,000 pounds. 


fastened together. 


and is 


fastened in 


Test Bar. 


A unique test bar by which the 
quality of the metal from each h« 

is ascertained by the fracture appear- 
ance, is shown at E, Fig. 16. As this 
bar is 2 diameter at its 


heaviest portion where the fracture is 


inches in 


FLoor BACK OF THE ENGINE 
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made, the drawing of the metal is 
‘learly indicated, and it is a guide to 
the foundryman while awaiting the re- 
port of the chemist. This bar is 
merely intended to act as a danger 
signal, and segregation of the metal 
n the center of the fracture indicates 
hat the mixture must be corrected. 


This can be done immediately and 
efore the analysis of the iron is re- 
eived. As shown in Fig. 18, this bar 
s 12 inches long, 2 inches. in diameter 
nd is nicked in the center where it 
s broken. The bar at either end is 
red a distance of 5 inches, the core 
ing 1 inch in diameter. This leaves 

2-inch thickness of metal, 1 inch 
ng to the center of the bar where 
he fracture is This 
f metal is sufficient to show the 
mount of drawing in heavy parts of 
the 
ther hand, the core in the center of 
the bar 


made. amount 


omparatively large castings. On 


shows the foundryman how 
1e iron is laying against the cores, and 
the fracture in this part of the bar is 
guide. At A, 
16, is shown a fracture of a bar 


made from a good quality of metal, 


ikewise an excellent 


Fig. 


he bar being cast from hot iron; B 
hows the fracture of a bar cast from 
lead iron, the grain being consider- 
bly more open than that of the bar, 
\. The fractures 
ite that the 
The 


and 


shown at E indi- 
must be cor- 


iron in the 


mixture 
rected. center is 
spongy considerable 
has occurred. broken 


the cored ends are shown at D. While 


segregation 


Bars through 


“Te Founpry 


Fic. 


the core shifted slightly, nevertheless, 
the fracture is excellent. 


Two Bars From Each Heat. 


Two test bars are taken from each 
heat, one being ¢ast from hot iron 
and the other from dull iron. The 
bars are marked A, B and C, which 


indicate that they have been cast from 


cas 
metal melted in the cupolas designated 


by corresponding letters, and are fur- 















































































































Fic. 13—ReGuLATOR Boxes SHOWING 


Ripsep S1pES AND Lucs 








12—Mo.ps For ReGuLAToR Boxes Mape ENTIRELY OF CORES 


ther marked “hot iron” and “dead 
iron,” so that no errors can possibly 
occur. All of the bars are cast 
in green sand. A novel core box has 
been devised to insure a 5-inch core 
at all times, and which is so con- 
structed that it will take up any wear 
that might occur. The core print, 
Fig. 17, is 4 inches long, and at a 


inches from either end of 
it is provided with a tapered 
inch wide and approximately 
in height. The end of the 
from the collar is 
Regardless of th 

amount of wear of the core box, thi 
th 


distance 2Y4 
the bar 
collar 1 
4 inch 
print extending 
1% inch 


4 long. e 


w 


collar constantly insures a core the 


required length. 


Crucible Melting Furnaces. 





nickel 
resistance grids, 
A, Fig 3, are 
melting furnaces are used which have 


For melting a alloy, from 


which the shown at 


cast, three crucible 
an extremely high melting efficiency. 
In design, the furnaces are similar to 
The 


a Single circular casting 


a cupola with the stack removed. 
wind box is 
chamber, 
admitted to the 


cored out for the = air 
through which air is 
The 
enough for 
that the 


tuyeres. box was made deep 


two rows of tuyeres, so 
furnaces could be used for 
cupolas if desired by stopping the 
lower set. As shown in Fig. 14, the 
furnaces are located in a pit with the 
tops projecting slightly above the 
floor When used for 
melting, the top set of tuyeres, six in 


level. crucible 














furnaces and the 
taken out by 


The metal is poured from 


ycomotives, motor 
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IN OPERATION 


they are subjected to great shock. All 
of the castings are subjected to a spe- 
cial shock test, and can readily be 
twisted and bent without breaking. A 
large grid, shown at B, Fig. 3, has 
been twisted considerably without 
fracture 


CAST IRON CRANK SHAFTS. 
3y W. J. Keep 
Question:—We are making crank 
shafts having a center crank and a 
7 inch shaft extending 2 feet on each 
side, They weigh about 900 pounds each, 
and as the least section is 64 inches 
in diameter there is little danger that 
the castings will be too hard to ma 
chine. We _ usually make one shaft 
daily and charge 1,500 pounds of iron 
on the coke bed, pour the first 500 
pounds in the pig bed and then take 
1,000 pounds for the shaft. Our mix 

ture is made up as follows: 


Pig Sili- Phos- Sul- Man- 
iron, icon, phorus, phur, ganese, 
percent. percent. percent. percent. percent 
10.00 0.90 0.724 0.074 0.64 
20.00 1.00 0.266 0.016 0.89 
20.00 0.89 0.255 0.011 0.44 
50.00 0.20 0.328 0.090 0.72 


Thus far we have been unable t 
secure a 1 inch square test bar, 12 
inches long, which would test over 3,00 
pounds, and the analyses of the test 
bars run about as given, We use iro! 
flasks and fairly coarse sand. A heavy 
riser is placed on one end of th 
shaft, which is gated one-third _ the 
distance from the opposite end. The 
iron is allowed to cool somewhat be 
fore pouring, and the riser is fed and 
churned as long as possible. The shafts, 
however, are porous and spongy at 
the end opposite the riser, but this does 
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not show until after the shaft is ma- 


chined. We use about two pounds of 
8) per cent the ladle. 
We 30 to 40 
per cent of steel turnings, but these do 
not seem to add to the strength of the 
test bar, nor do they insure sound cast- 


manganese in 


have also tried adding 


Answer:—The calculated 
f the 
of 
of 


ne 
per 


composition 


above mixture allowing for no 
and a 
per cent sulphur and 
of fol- 


Silicon, 0.57 per cent; phosphor- 


silicon 
0.03 
cent 


loss or phosphorus, 
gain 


12 


lows 


in 


loss manganese 


Fic. 16—TrEst BARS SHOWING FRACTURES OF 





Hor AND Dutt Iron, BAp METAL AT 


ING AT D 
not cool the iron very much _ before 
pouring. If the mixture is correct to 
give the strongest casting, having a 


diameter of 6 inches, it will not be as 
mm a I test bar. 
Your strength is as high as you should 


strong inch square 


expect it with your mixture. Use 
about one-half ounce of pure aluminum 
in the ladle for every 100 pounds of 


iron or about %4-pound in 1,000 pounds 
of iron. This will insure a 
ing. Do not add the 
if you find that it does no good. 


solid cast- 
ferro-manganese 
If 


you desire to add steel, use boiler plate 











C, AND THE 











FRACTURE OF THE CorED OPEN- 


done in the cupola what kind 
should be used? What percent- 
and 


can be 
of 


age 


flux 
of 


can be 


wrought iron steel scrap 
melted in the cupola where stove 
plate and machinery scrap is used in 


We would like 


carry as high a percentage of wrought 


equal proportions? to 
iron and steel scrap as possible as we 
use this iron for making sash weights. 
What best 

Answer;—The slag you refer to is 
rolling mill slag and cannot be melted 
in the cupola. It 


where it is 


is the flux to use? 


should be sold to a 


blast furnace 


used advan- 




















is, 0.34 per cent: sulphur, 0.088 per cent; clippings in the cupola, not borings, to tageously in the place of iron ore. It 
manganese, 0.57 per cent. Test bars, the extent of about 15 per cent of the costs less than ore and contains more 
“ u\ ta 
eee 5-26 ale 
rl a amma K 
BRS ad as! | f—.— ae sh, Come. ‘Os — see 
] PRINT. 
| iii iii ce ta cae, Surman | icons Mb wasps lila Dalene anal 
a y ] 
Fic. 17—Test Bar with Core Prints ATTACHED 
leon, 0.85 per cent; phosphorus, 0.44 mixture, and aluminum in the ladle. silicon, and is, therefore, considered a 
et cent; sulphur, 0.12 per cent and This will practically give you a semi- good softener in the blast furnace. For 
Manganese, 0.62 per cent. It is evident — steel, sash weights use as high a _ percentage 
that the analysis of the pig irons or —_—_—__— of wrought and steel scrap as possible, 
the test bars must be wrong. I MELTING ROLLING MILL SLAG. or you can use this exclusively with- 
would advise the following analysis for WROUGHT IRON AND STEEL out the addition of cast iron. You 
ixture from which these shafts IN THE CUPOLA. will have to experiment to ascer- 
t: be made: Silicon, 1.20 to 1.50 3y W. J. Keep tain exactly how much you can use, and 
ft cont; phosphorus, 0.35 to 0.65 per Question:—There is a large amount still have the iron hot enough to pour 
sulphur, 0.09 per cent and man- of slag available from a neighboring into the molds. Pure aluminum will 
Kanes’, 0.50 to O80 per cent. The rolling mill which uses scrap iron al- ‘make the iron fluid, but it may in- 
'rencth of a 1 x 12 inch, square test most exclusively in the manufacture of crease the cost of the mixture to such 
tar would be about 2,600 pounds. The iron bars. This slag carries about 65 an extent that it might be more econom- 
Mrease of silicon will increase the per cent of iron. How can we meltthis ical to increase the percentage of cast 
uid and prevent blow holes. Do to secure the iron it contains? If it scrap. 











REPETITION WORK IN SMALL QUANTITIES: 


A simple match plate process which can be used 


economically and to advantage in the job shop 


[. IS a strange fact that 
gaged in the foundry business have 
a very 


many en- 


vague idea about repetition 


work. They have never been brought 
into actual contact with this particular 
branch of our business, where, for ex- 


ample, gears are placed in machines 


direct from the molding shop, with- 


out any filing or fitting; where 


are fitted 


parts 


together with little or no 
skill by boys, and in some cases holes 
are cast in parts leaving screw threads, 


drilled 
only a 


which compare favorably with 


and tapped holes. These are 
few of the features of some particular 
lines in which repetition plays a promi- 
nent part, and in which repetition spells 
quality, quantity and cheapness in pro- 
duction. 

The making of a number of molds 


from the same pattern is the first 


glimpse we get of the cheapening ef- 
fect of repetition, as it is obvious that 
dozen molds are made from the 
pattern the last 


made in 


if a 


same molds will be 


considerably less time than 
the first; and generally speaking the last 
castings will be better in quality than 


the first. 


Reduction in Costs. 


This fact about the cheapening effect 


of repetition applies in a greater or 


less extent to all classes of castings. 


skill of the 


cheapening production is 


The molder, however, in 
only one of 
the factors with which we are _ pro- 
vided, for it is here that the mechanical 
ingenuity of the foundryman has full 
opportunity for expression, and it is 
now a fact that up to a certain point the 
number of castings that can be pro- 
duced say in a day, from one rattern, 
is only limited by the amount of money 
which it is advisable to expend on the 
necessary tools and plant, and also that 
the increase in the followed 
by a 
price of 

The paper 


a very large and far reaching part of 


output is 


corresponding decrease in_ the 


each casting made. 


subject of this embraces 


the foundry business; the number of 


molding machines which have een 


*Presented at the November meeting of the 
Lancashire, Eng., branch of the British 


Foun- 
drymen’s Association. 


placed on the market during the last 
four years is ample evidence of the 
enormous trade which is being done 
in this part of our craft, and one can 
only speak very generally where there 
is such a large fie!d, unless one confines 
himself to one particular 
process 


method or 


whereby some particulars can 


be gathered which may perhaps prove 
of value and give us some material for 
This I have thought it best 


to do, and the 


discussion. 
following notes are 
taken from daily practice and deal with 
small and 
ings. 
Most have need in some 
shape or form of a method which will 
be beneficial in dealing with small and 
medium orders consisting of say 50 to 
500 or more of the same piece, which 
cannot in the ordinary way or working 
be made at a profit, and which cannot 
be mounted on the molding machine 
profitably on account of the few cast- 
ings required, and 
would 


medium quantities of cast- 


foundries 


which 
The 
preparations en- 


the expense 
have to be incurred. 


delay which these 
tail, instances de- 


lay the shipment of complete orders of 


would in many 


sets of parts. 


Simple Method for a Jobbing Shop. 

A few of the situations in which the 
method I am going to describe of deal- 
ing with small orders will, I think, be 
useful, and will 


perhaps bring the 


need and usefulness of some similar 
cases) to 
These consist of 
jobbing shops where small pulleys, ped- 


estals, 


(to meet individual 


the minds of many. 


process 


couplings and any other parts 


may be rapidly made. 
need of this 


method when steps and bearings and a 


Brass founders have 


thousand other small parts are being 
made in fair quantities from customers’ 


patterns. These parts are usually made 


from odd sides or plaster turn over 


boards. Shops making machines hav- 


-Ing runs requiring thousands of parts 


will find this method useful in dealing 


with machines which 


brought 


those few new 


are being constantly out, and 


also in dealing with special sizes of 


machines for which there is not so 


much demand, but which have to be 


BY C. BUCHANAN 


made. 
will 


There are other situations which 
suggest themselves no doubt 
when a description of the method is 
made some of the 
cost-reducing and time-saving elements 
are brought home. 


clear, in which 


Before method it is 
understood that no attempt is made to 
compare it with some molding machine 
processes, special castings are 
being made at a very rapid rate and 
in which the large expense incurred is 


describing this 


where 


justified by the enormous output; and 
also that the method is not claimed as 
being original, but rather as a combina- 
tion of some of the features employed 
on molding machine work, and also in 
plate and bench molding. 


Match Plate Process. 


This method consists briefly of a 
match plate process, that is, two mold 
faces are prepared and handled just the 
same as in plate molding. The appara- 
tus consists of two “pattern frame car- 
riers” and a plentiful supply of dupli- 
cate molding boxes. 
molding box is not 


The size of the 
important except 
used for bench 
have found a 16 x 12 
inch box a convenient size to handle. 


when the process is 


molding. I 


are 1 inch deep 
and are V shaped on the inside edges; 
they are split across the corners and 
are fastened by two set 
make a pair of mold 
or group of 


The frame carriers 


screws. 10 
faces the pat 
patterns are Cal 
molded in one of the boxes to be 

the jointing of the mold is made 

ly as it should be, and to insur: 

the patterns should be lifted out 

mold after the joint is made, in 

to discover any 
parting line, 
rammed up 


possible error 1 
The top part having 
and lifted off, it is 

on its back level, and the carrier f 
placed one on each half of the 

frames are of drilled 
pinned in duplicate. 


The course 


Plaster Cast. 


The pattern or patterns having 
drilled and tapped for 
which projects into the carrier fra 
a little oil is smeared over the face 


a small 
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the mold, and also on the inside edges 
oi the pattern frame carrier to prevent 


the plaster (for which it is now ready) 
frm sticking to the frame. A few 

inch wires are jammed into the Vs 
oi the frame to strengthen the plaster 


wich is only 1 inch thick, and the 
plister is also made harder by a 
slizht addition of alum to the water 
wien mixing. The plaster is then 
poured into the molds formed by the 


said impression and the plaster frame 
carriers. 

fen minutes after pouring the plaster 
frames are washed and set to dry 
for a few hours, usually the frames 
are filled at night and are ready for 
trimming and varnishing on the follow- 


ing morning. They are then ready for 


1 
+} 
ll 


molding. 

\Vhen pouring the plaster, it is some- 
times necessary to pour a little white 
metal into small projections such as 
lugs, ete. which would soon wear if 
‘ast in plaster. These small projections 
are just filled with white metal, and 


a small nail is placed in at the same 
time, the nail holding the metal in 
place in the plaster afterwards. 

The fixing of the patterns in the 
molding box is varied according to the 
different classes of patterns, generally 
speaking the body of the pattern comes 
in the bottom half of the mold, and 
when this is so the match frame for 
the drag part has the pattern attached 
to it by means of screws already men- 
tioned, while the top part 
formed entirely of plaster. 

In the case of split patterns, half of 
each pattern is attached to each pat- 
tern carrier. Patterns having irregular 


frame is 


parting lines are readily made, they, 
in fact, present no. difficulties; deep 
pockets are protected by extra wires 


n the carrier frames to strengthen the 
plaster, Wood patterns are used some- 


tiy 


ines, but usually metal patterns. 


Use of Wood Patterns. 


\Vhen wood patterns are used, the 
rns are taken from the plaster as 
as it sets and returned when the 


ter is dry, the patterns being fast- 


by means of wood screws from the 
of the carrier frame through the 
e 

which can be 


e class of patterns 


is fairly large, in fact, any pat- 
which can be fixed on 


suitable for this 


plates 
process. It is 
recommended for spur wheels or 
work of that kind, which is best 
n care of on the stripping plate 
hine. 
e pair of prepared carrier frames 
used as ordinary plates or the car- 
forthe drag part is mounted on a 
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turn-over machine. Deep patterns can 
then be molded without much rapping 
of the carrier frame, which would soon 
destroy the plaster; with ordinary care, 
however, fairly large numbers of molds 
are made before the plaster is broken, 
and when this takes place it is no big 
matter to make fresh plaster. 


Time Required to Prepare Pattern 
Frames. 


The average time taken to prepare a 
new pattern or set of patterns and run 
in the plaster is 
sometimes in the 
backs, it is 


where 


about two hours; 


case of nearly flat 
other cases 
detail, extra 
time is necessary. The plan followed is 
to have the same molder make the molds 
and the pattern When a new 
pair are required the molder starts af- 
ter his day’s work is done, say about 
4 p. m, and 
ished and 


less, while in 


there is a lot of 


frames. 


works until he has fin- 


placed the plasters in the 
stove, where they will receive a gentle 
heat. In the morning he spends a few 


minutes in trimming the gates, etc, 
when the plaster receives a coat of shel- 
lac varnish a few min- 


It is then ready for the molder. 


which dries in 


utes. 


Time Required for Molding. 


The average output in molds from 
patterns mounted as described is about 
4 to l, that is 


place four 


a molder will 
many molds on 
the floor made from the frames as he 
would when molding from 
terns using the same boxes. 


to say, 
times as 


loose _pat- 
The molds 
made from tne frames will usually con- 
tain more castings when groups of pat- 


terns are 


used, than would be found 


convenient to work in ordinary mold- 
ing. 

Five or six charges are sometimes 
made in a day 
wanted in a 


utes 


when a few castings are 


hurry, about five min- 
make out 
a pair of plaster match plates and re- 


place them by another pair. 


being sufficient time to 


About 100 pairs of plaster plates 
have been made during the past three 
years, and allowing for plates which 


are broken up when the orders are 


complete, on an average, one set is 
made per week. 
The plant tied up in 


accumulated plaster plates is very trifl- 


value of the 


ing, censisting as it does of slabs of 
plaster with no other item in the shape 
of plates or expensive tooled work. The 
patterns, if not required to be returned 
to customers, are left in the plaster so 


that repeat orders are easily executed. 
Wear of Plaster Plates. 
been 


been 


Plaster 
about 


that have made 


years 


plates 


three have recently 
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used and are very little the worse for 
wear. Of course, these plates have 
not been in use all the time, but a few 
hundred molds from 
about a year. Only one 
pair of frames are used and these are 
provided 


have been made 


them twice 
with flats in the V_ parts; 
these flats are in different positions in 
each frame, so that when returning a 
plaster to the frame no trouble is ex- 
perienced locating it in its, right place 


or its right frame. 

I don’t think I can say much more 
about this method except that it has 
proven itself extremely useful in my 


own particular case, where it has filled 
a gap in which ordinary plate molding 
proved to be quite useless on account 
of the expense of making the plates 
and the expensive fitting up required, 
as well as the delay which would nat- 
urally take place before castings were 
produced. 


Usefulness of Method. 


An example of the usefulness of this 
method occurred two or three 
An order was 


days ago. 


received for 50 pairs 


of block pedestals which filled the 
boxes used with the frames. These pat- 
terns were received in the afternoon 


and the order was easily completed the 
next day, the 50 pairs of pedestals be- 
ing molded in about seven hours. When 
made by hand the daily output was 10 
molds. After allowing for the 
spent in running 


time 
the plaster, and the 
cost of the plaster, the saving effected 
on this little order works out to about 
10/-. 


Snap flasks are used with success 
when quantities of duplicate boxes are 
not at hand, and with the aid of bind- 
ers or curbs, fairly heavy castings are 
produced. Where snap flasks are used, 
bottom boards or plates should always 
be used, the absence of these latter be- 
ing the cause, I believe, of many fail- 
ures in this particular line. 


personally, I 


However, 
prefer and wherever 


possible, a rather light pattern molding 


use, 


box, having sides bellied or V_ shaped. 
This adds to the strength of the box 
and a mold need not then be rammed 
as hard as a brick to guard against 


“drop outs.” 


And now there are three points which 
[ think are worth repeating respecting 
this method. 


1. The quick way in which patterns 


are prepared for molding, viz., two 
hours. 
2. The large increase in production, 


averaging about 4 to 1. 
3. The inexpensiveness of the appar- 


atus and accumulated plaster plates. 





THE USE OF AN ADJUSTABLE PATTERN |: 


cate 


day 
































tice 


conditions 


base 
of 
it is 


tern 
minimum 


p 
For molding a cast steel traveling crane end carriage , 
of comparatively thin section---Construction of the pattern ; 
t 
BY H. J. McCASLIN . 
oi 
SEVER A garding gray iron foundry practice, This interior body of sand is i 
views of a cast which differs materially from the mode ported upon a_ series of iy ty 
steel end car- of procedure that will be discussed, bars, which are attached to ce 
riage used in will not be amiss. subsequently lifted out with ti 
the construc- To some, particularly steel foundry- cheek section of the flask. ‘7 + 
tion of a cer- men, interior dry sand cores in a_ handle the job in the most economic . 
tain well known casting, having this cross section and manner requires the fitting up of Ww 
type of over- length, are an objectionable feature. special flask similar to that shown f 
head electric It is claimed that their presence re- cross section, Fig. 2. This additional , 
trave lin 8% tards contraction, and consequently cost is, however, usually offset by t! 
Cranes, 13 impairs the strength of the casting. number of castings made. It is ol 
shown in Fig. For this reason, a skin or surface vious that a pattern constructed f 
1. While the dried core and mold are preferred. this method of molding would not |! d 
patternmaking This practice necessitates the making very durable, especially when ar la 
and molding op- of the interior and exterior forms of ranged for various lengths, and wit! b 
erations are by no means of an intri-. the pattern complete in themselves. out the most careful usage its lif 
nature, the production of these This permits the ramming in place would be limited. F 
castings embodies a number of latter- a green sand core which is subjected The Castings. 
features in pattern shop prac- to heat treatment as mentioned. A pair of crane end carriage castings 
\ 
L 
Section X-X 
The Foundry 9 
ic. 1—PLAN AND SECTIONAL VIEWS OF A CAST STEEL TRAVELING CRANE END CARRIAGE 
and steel foundry work are shown in Fig. 3. They have 
under which a cr: — overall length of about 15 feet and 
operated usually determine the 3 cross section of 17 x 18 inches. Wit! 
or the center to paessig* the exception of the tension membe 
the axles. For this reason > 3 and the reinforcement of the head 
essential that a pattern of = S and girder seat shown in Fig. 1, t! 
an adjustable type is used to produce ry Green Sand Core metal thickness is 1 inch throughot 
castings of various lengths. The pat- ES Notwithstanding the use of chills a! 
is so constructed that with a = stitches, which will be discussed lat: 
amount of work it may be ; shrinkage cracks will often appear 
changed to meet the constantly vary 1 the rib intersections due to the 
ing wheel base requirements. As the The Foundry crease of the metal thickness at the 
object may be produced by a number Fycg. 2—Sprcrar FLASK For MoLpING THE points, where the heat is retain " 


of different methods, a few words re- 
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longer than in the surrounding met 
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» avoid this weakness as far as 


isSible, all ribs, with the exception 
those underneath 
e eliminated. 


nnecting the 


the girder seat, 


A cross or tie bar 
members is 
iced at the center of the carriage, as 
own at A, Fig. 1. 

That dry 


shrinkage of 


tension 


uw 


sand cores retard the 


long steel castings of 
this or similar section is generally ad- 


tted. 


Under ordinary circumstances 
teel will shrink 3/16 foot 
nd frequently Our exper- 
that the 
these castings 


£ 


inch per 
Y% inch. 


Pe) 


ice has demonstrated con- 


traction of rarely ex- 
ceeds % inch per foot. A temporary 
tie piece, as shown at B, Fig. 1, hav- 
ing an area of about 4% square inches 
spreading of the 


These 


juently distorted when the casting 


will prevent the 


wheel base ends. points are 


cooling. 


s 


Finish Allowance. 
\ finish allowance is required in the 
driving shaft bracket, the 
bearings, 


semi-circu 


which receive the axle 


upon the inner facings and 


y-asses, 


ciated 
print in 
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that, by 
this 


arranging the core 


way the pattern shop 


and foundry wo-k has been reduced 


to a minimum, and the casting may be 
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the parting would meet some opening 
in the casting. In Fig. 6 
one way in which some end carriage 
patterns 


is shown 


have been arranged. It is 
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Fic. 4—HALF OF THE PATTERN FOR CRANE END CARRIAGE 


made in the floor with 
flask. Much of 
the time and labor expended in set- 


r¢ led Over or 


a straight bar cope 

















Fic. 3—A Pair oF 


ss the girder seat. inch 


While 4% 
be found sufficient upon the latter 


ice, a finish allowance of 3¢ inch 


1 
} 
I 


quired in the other parts 


Pattern With Adjustable End. 


hree views of half of the com 

pattern which is symmetrical 
bout the center line C OC, are 
vn in Fig. 4, and two views 


the sliding or adjustable end 
The adjustable 


that of 


Fig. 5. 


shown in 


well as carrying 


ire, as 


core print and core up to the 


1 thickness, as shown in the cross 


mold in 
Figs. 4, 12 and 13, are the two note- 
features of 
‘tion. It can 


secions of the pattern and 


worthy the pattern 


readily be 


con- 
appre- 








FINISHED 


ENp CARRIAGE CASTINGS 


uld be elim 


inated if patterns were pr-nted in this 


ting back the bars, ete., c 


way instead of parting them through 


+ 


the center, or down to a 





evident that this method of parting is 
impracticable, as it not only increases 
and core work, but 


the pattern box 


necessitates the setting back of the 


flask bars, or requires a drop parting 


below the face of the flask. 
Constructing the Pattern. 
The 


of little consequence provided its sta- 


construction of the pattezn is 


bility is aimed at throughout. A pat- 


tern of this kind ‘which is used fre- 
quently in the foundry cannot 
bly be 


ner. 


possi- 
built in too substantial a man- 
A straight body or box section 
take 
that is 
Allowance is 
the width for a 4'%-inch 
Fig. 4, 
made for adding the material J. 


of ample length to care of the 


longest carriage made is first 


constructed. made in 
core print 
shown at I, and provision is 
The 
course, de- 


height of the body is, of 


termined by the metal thickness of 


the casting. The metal thickness ma 
terial, as well as that required for the 
With 


a joint made as shown at K, the ma 


section J, then receive attention 
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Fic. 5—Tue SLipinc or ADJUSTABLE END OF THE PATTERN 
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terial is attached to the body and the they are set into or over the corners, construction is in the way the ha: cor 
core prints L are built on. By insert- as shown at F, Fig. 4. ling hooks are placed, one being m ma! 
ing material of the required length at a with the hooks turned upward box 
the left of the joint K, the movable ‘ the other with the hooks down. ing 
or sliding head, shown in position for The necessary core boxes are shown the length of the cores made ft mat 
the minimum length of carriage, is set in Figs. 7, 8, 9, 10 and 11, and for this box changes with the length ne 
forward for any required length of 
casting. While the opposite or fixed . 
head with the intervening material at | 
the right of the joint K can be per- 5 i 
manently fixed in place, it is not de- a § | 
sirable to do so. Attaching these : c.. Mi 
parts with screws will be found very 2 2 
convenient if further alterations be- 8 8 
come necessary. mnoes te Boe — —— = 
The Adjustable Head. J a 
. Section N-N | 
Two views of the movable head _ : | oc _| Reka 
which show clearly one way of mak- : — 
ing up this part are shown in Fig. 5. 4 
As the distance between the centers Fic. 7—Box For CENTER Cores 
of the axle and girder seat is usually 
a relative one, the construction of convenience in referring to these parts the pattern, a _ stop-off piece, 
this part of the pattern takes in this of the mold we shall designate them shown, which conforms to the 
surface. However, should certain as M, N, O, R, Q and P. For the terior cross section contour of 
conditions prevail and result in a length of the mold, four body cores, box is used to give the req 
change in the position of these two M and N are required, and the box in length to the core, the box b 
centers, the bracket D, core prints E which the two center cores M are made for the longest pattern. 
made is shown in Fig. 7. As the 
: body of the mold is symmetrical Making the Core Boxes. 
Parting of Mold ’ 7 
a about the center line, two of these The patternmaker can save the 
cores form the center or straight sec- maker much time and trouble in as cor 
tion. The only difference in their certaining the position in which the are 
ha 
x 
Dry Sand Core « 
1p 
lf 
Section VeV = ii t | 
The Foundry 
6—One MetTHop oF PARTING THI : : mre 3 a re cade! a 
Mo.p ms 
and F, and wedge guides G are made 7 
detachable. To make opposite end | / 2. — 
patterns, the castings being made in : 
pairs, a right and left hand driving 
shaft brackets H are required. These 








brackets are attached to the opposite 


heads in the position shown, and are 





placed in, or removed from, the pat LEE - 


tern or core box as required 


Rapping Plates. 
Section Core Print-R 
While rapping a box ais 


tern from the inside is 


fective, in the case of an et 


construction as shown herewith, 





angle iron rapping 


very serviceable 





sheared from a 314 x 34% x | 1-Cope Core 
. : ae | -Dray Cor 
angle, in sections 34 x 4 inche lon: | i vag Core 


and are drilled and countersunk 











screws. The points at which they are 





to be placed upon the pattern are re- — 


inforced and: braced from within and 8—ONE oF THE HALF Core Boxes FoR THE HEAD Cores 
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-ores are to be placed in the mold by 
mar ing upon the sides of the core 


1 hoxes the positions in which the lift- 
ing 100ks are to be placed. We have 


"The FOUNDRY 


is informed that openings must be 
provided in the cope cores so that 
hooks in the drag core may be en- 
gaged while handling. It is the cus- 


tomary practice to paste and set the 
































) mad’ a practice of marking the out- 
f ne: of the hooks as shown in Fig. 7, half cores N as weil as the cores O 
Section X-X 
iain 
t 
, x ee oD LOey, 
Section U-U 
Core O 
ie 
ad 
1g 
l The Foundry 
Fic. 9—Core Box For Cores O 
. | their positions indicate how the and R, intact. The position and man 
5 res are to be handled while they mer of printing the two latter cores 
he ute being set in the mold. If more are plainly shown in the cross sec- 
than one core is to be made from the tion of the mold, Fig. 12. Their re 


in the mold, as in 


this kind 


box and reversed 
this instance, a 
the side of the box will be suf- 


notation of 


Ipor 

icient. The placing of additional 

ks for rolling over the core, after 
has been dried, as well as their lo- 
n, should be decided by the core- 

maker, 

In the case of the end or head cores 
which are made in halves being 

parted horizontally, it is advisable to 

mark the box as shown. One of the 


core boxes for the head cores N 


spective core boxes are shown in Figs. 


9 and 11, and the remaining boxes 
from which the cores Q and P are 
made are shown in Fig. 10. 

The mold may be made in two 
ways, either by bedding the pattern 
in the floor or rolling it over in the 
flask. The latter is the most econom- 
ical way and this method of molding 
is shown in the three views, Fig. 12 

Shrinkage Cracks. 
The principal preventatives em- 


























shown in Fig. 8. 3y marking ployed in steel foundries to produce 
yoxes in this way the coremaker castings free from shrinkage checks 

— =| ——— 

(ll J 
4 
Section 
Core FP 
_—— , . _ 5 ag — 
The Foundry 





Fic. 10—Core Box For Cores Q AND P 





205 


and ruptures will next be considered. 
This trouble usually occurs at the in- 
tersections of ribs and other parts due 
to the increased metal thickness which 
retain the heat for a longer period than 
When 


tron takes place, the bodies of 


the thinner sections. contrac- 


sand 


retard the shrinkage, causing the metal 


to separate at these hot spots. 

To avoid this source of trouble as 
far as possible, chilling, bracketing 
and stitching are resorted to, as 
Shown in detail at the left of the 
cross section of the mold, Fig. 12. 
The chill in this instance consists of 
a ser.es of nails inserted into the 


corners of cores in the manner shown. 
[hese nails have a tendency to cool 


the metal at these points. Bracketing 
consists of cutting into the corners 
the cores a series of % x 2-inch, 


of 

45-degree brackets. Stitching consists 
of cutting into the walls of the mold 
opposite the intersecting members, a 
series Of 4 x ribs 
1% height. Their 
presence acts as a tie between the op- 
posite members, and being of a much 


8-inch, circular 


about inches in 

















" 
oe: 
i 
Section 
we 
Loose 
baad List t 
— 
Core Kh 
The Foundry 
Fic. 11—Core Box For Core R 
lighter section, they solidify before 


the surrounding metal and act as a tie 


or binder between these parts. The 


exterior ties are removed during the 


cleaning of the casting. It is good 
practice to indicate the position of 


the rib on top of the pattern, so that 


ts location may be transferred to the 


mold and the stitching cut before the 
A handy 


cutting 


dried. and 


for 


is 
tool 


mold easily 
and 


12. 


made brackets 


stitches in cores is shown in Fig. 


Gating the Casting. 


Four gates, arranged as shown in 
the plan view of the mold, permit the 
metal to enter at as many points and 
in the same plane as the lower metal 
thickness. To prevent a check above 
the gates, plate chills are placed above 


each, as shown at S, Fig. 12. Risers 
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or sink-heads of ample size are es- 


ort steel cast- 


sential in the production 


ings of any size. They act as a res- 


metal is drawn 
takes pl: : 


determined 


ervoir from which the 


as the shrinkage 
iS 


distribution, 


position by 


and they are 


cated above the heaviest 


the casting In this 
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and drag in place, and have also 
removing the and 
removed both 
and drag, leaving the casting in 
the 
cracking continued to occur. We have 


cope 
tried 
then 


cope only, 


again we _ have 
cope 
the chill all night. Nevertheless, 
noticed that the cope end of the cast- 
ing was at a red heat when it cracked, 


while the drag was nearly cold when 


January, 190) 


only thing to do, therefore, is to s 
chills on both of the outer ends 


if this do 


es 


not overcome 


the difi 


al 


culty, small chills should be bedde 


in the end of the core that will eas 


fall out of the print holes. 


culty is ¢ 


question of mixtures as 


ing. 


lue not 


sO much 


> 


to 





Gating 





aan 
aaiae 


SAPS 


"ee 


Bracheting Tool 


i Plate 
Ss 


























uneven c 








Runner 
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\RRANGEMENT 


ab ve 
axle -aring, pl itis 
When 


kept open or 


factory. casting, these heads 


are in a liquid state 


long as possible by churning and by 


into them 


pouring hot metal 


THE CRACKING OF CHILLED 
ROLLS. 
sy W. J. Keep 
Question:—We make chilled rolls 30 
inches long, 10 inches in diameter and 
5 thick. These 
A shaft 
diameter is 


ast in 
1% 


center 


& inch are c an 


iron chill. steel inches 


in in th of 
the 
each 
the 


the chilled circumference and the hubs 


cast e 


roll. There is a heavy hub at 


end sucrounding the shaft and 


ends of the cylinder. Between 


the metal is 1% inches thick, in which 


are located two holes for core 


be 


crack near the 


allow the c sand to 
The rolls 


shaft 


to re 
out. 

of the 
the cracking 
We 


inch and this stopped the 


in the parts referre 


hole to 


to 7 


extending from 


hole. reduced this 


section 


‘ 
t 


cracking a 
the cope end, but it continued in the 
d-ag end of the casting. We have 
left the casting in the chill with the 


,D,E,F, 


OF MoLtp WuicH Was MADE ON 


shaken out. cracks occurred 


No in 
either end when the casting was first 
taken out of the chill. The crack in 
the drag appears about 15 minutes af- 
shaken 
of 
cool 


the 


ter the casting is 
Answer :—All 


must 


out. 
the 
the 


shell 


parts 
to 


casting 
be made 


The 


a+ 
at 


same 


rate. chill sets of the 


Parting of 3fold 
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OF 


SHOWING 
Mop 


THI 
THI 
cylinder 


quickly 


very 
too 


are 


none heavy to cause them to 


burn on the shaft, yet they are hot 


Probably 
the ends would not be strong enough 
if less than 1 inch in thickness. The 


much longer than the shell. 


THI 





Proll 


Core 


oO 
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Ouestion :—Several 


cently she 

79 

the 
in 


about 
from 
charge 
per 
would 
of the 


cent 


Zo 
counted fe 
ot loss toc 


Answer: 


like 


Section 


that 
cent 


WwW 
per 
amount 


the cuy 


evidently 


to kn 


per cen 
ir, and 
» high? 


You di 


GH,1,J, 


LOSS. 

tests 
we only 
of good 
of iron 
la, the 
being | 


y< 
ow what 
t which is 
is this 


1 not. state 


mad 


re 


Your di 


casting 


+ 


that 
other 
o-t 


not 


> wl 


you have charged against the los 


wasters that are produced 


heat. At 


any 


race, 


yout 


fr 


om 


loss 1 


tirely too high, and if your lost 


ings 
that 


are n 


some 


ot consi 


error 


dered, it 1 


has been 


es 


mad 


estimating the amount of iron ch 


into the 


tapped out. 


not knowi 


are using, 
your losse 
theless, 
is 
will 


cent, 


cent 
loss 


per 


a 


condition 
cupola. 


cupola, 
it 45 
ng the 
to 
»s shoul 
lair 
vary ire 
dependi 
when 


state 


average. 


the 
extremely 


kind 


and 


of 


1 average. 


V4 
ym 7 to 
ng 
charged 


largely 


YT 
a 


diff 


crap 


definitely 


using all pig iron 5 


yur s 


14 o1 


on 
into 


pereent 


( 


We 


becom 
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STEEL FOUNDRY SHRINKAGE PROBLEMS 


A comprehensive discussion of the causes of shrinkage in 


steel castings and methods of overcoming this difficulty 


MONG the causes most con- 
ducive to the perplexities of the 
modern steel founder, and so 


requiring his greatest ingenuity, shrink- 
age is undoubtedly the chief. Now- 
adays, designs are successfully cast in 
steel that would havé been returned 
to the engineers not many years ago 
without an attempt at a _ cost 
mate, but with foot notes briefly de- 
claring their impracticability. In the 
majority of such cases the question 
of shrinkage was the negative factor 
With the demand yearly increasing 
for cast steel to supersede structural 
shapes of many parts, and with com- 
petition growing 
foundryman has 


esti- 


constantly keener, 
learned 
how to overcome many obstacles, and 
it is the purpose of this article to 


explain some shrinkage “shop kinks” 


the steel 


that have proven their usefulness, with- 

out claiming credit for their origina 

tion or their novelty. Some of them 

will be recognized as old friends by 
steel 

} 


the less useful for that. 


many founders, but are none 


Shrinkage in General. 


Preliminary to these, it 
be well to state a few facts on 
the subject of steel shrinkage. Vary- 
ing somewhat with its pouring tem- 
perature (usually about 2,800 degrees 


discussing 


may 


Fahr.) and with its carbon content, a 
steel casting of straight form, without 
projecting flanges, will shrink 5/16 
inch per foot. One may almost say 
that no castings are so designed, and 
many are of such form that the ex- 
perience of the patternmaker is the 


only safe guide as to the proper 
shrinkage to allow in all sections. 
Warpage, while a different function, 


plays considerable part in this, some- 
times retarding and occasionally as- 
sisting one’s efforts. For the princi- 
members of what we may term 
designed steel castings, the 
rage patternmaker will allow 7/32 


h per foot. 


normally 


’ermit me here to digress sufficient- 
to enjoin upon all purchasers of 
el castings that, as far as practic- 
with the steel 


le, they arrange 








founder for the manufacture of their 
patterns, or at least for their con- 
struction, if in their own or in a job- 
bing pattern shop, under the direction 
of the steel founder, as to allowance 
for shrinkage and warpage. Without 
detracting from the credit of the job- 
bing patternmaker, he cannot be ex- 
pected to be as fully informed con- 
cerning the vagaries of steel shrinkage 


as is the man who confronts them 
daily. 

There are many causes for these 
shrinkage variations. Even the indi- 


viduality of the molder has its effect. 
A casting from a flask rammed by a 
floor gang making a large number of 
molds in a day will shrink less in a 
mold finished in the early morning 
than one poured in a mold late in the 
afternoon. The morning 
rammed harder, the men being fresh, 
than those made later, when the work- 
This is 
ticeable in the hot summer days, thus 
indirectly making the weather a fac- 
tor. Of course, the harder the mold, 
the greater its resistance to the shrink- 
age of the casting at all sections at 
angle to the main member. 


molds are 


men are fatigued. more no- 


Improper Arrangement of Flask Bars. 
reasonable 
limitations to make special flask bars 
conforming pretty closely to the lines 
of the pattern, but the writer has seen 


It is economical within 


castings scrapped for shrinkage cracks 
as they are also called, 
because of such bars being too close 
to the cavity of the mold. If the bar 
is of steel or iron (the former decid- 
edly the preferable, if cast) and there 
is nothing between it and a vertical 
member of the casting, 
but a very thin section of hard packed 
sand, it is a simple matter to account 
for checks at that or adjacent points, 
and to correct. 
flask will not go into a well regulated 
shop in such condition, but such 
things happen at times in the rush of 
a hard run plant, and sometimes cause 
trouble before being noticed 


Effects of Unskilled Gating. 
Gating the mold is very important, 


or “checks,” 


horizontally, 


One may say that a 


BY R. A. BULL 


and if unskillfully done, may be pro- 
ductive of disastrous results. If the 
casting is so adaptable in its design, 
the pattern is usually parted near the 
center and the gate attached on this 
parting line, this being the most con- 
venient location. If 
joined to a 


this gate is 
Section that is heavier 
than its neighbors, the casting is like- 
ly to crack unless special precautions 
are taken. The heavier the section the 
longer it remains in a pasty condition 
after pouring than its surrounding 
lighter sections, and if to this inher- 
ent disadvantage there is added the 
handicap of improper gating just re- 
ferred to, the longer it will require to 
contract and solidify than the sur- 
rounding metal, because of the high 
temperature of the sand mold which 
takes the stream from the pouring 
cup during the entire process of teem- 
ing. This further reduces the uniform 
ity of cooling already caused by the 
unevenness of section, and the lighter 
member freezing more quickly may 
exert Such a pull on its thicker, more 
fluid neighbor that it may crack the 
latter, or some point adjacent to the 
junction of both. The natural remedy 
is to attach the gate to a 
member, some distance 
varying thickness. 
Instead of attaching the gate to the 
mold by a straight sprue, it is often 
advisable to use a curved one, so that 
as contraction of the takes 
place, the sprue may be permitted to 


thinner 


from any of 


casting 


straighten somewhat, relieving the 
side pressure of the upright gate 
against the sand mold. 

The gate may cause shrinkage 


cracks by being placed too close to 
a flask bar, in much the same fashion 
as above 
with the side clearance for 
There is apt to be the same 
from a riser, header or sink-head be- 
ing so carelessly placed. 


referred to in connection 
bars 


result 


Character and Composition of Molds 
and Cores. 
Hard cores are frequently the cause 


of cracks. The use of coke, sawdust, 
and other bulky, combustible, com- 
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pressible materials in the heart of the 


core is of service here, as is also the 


selection of some of the various 
brands of core compounds for use as 


flour. There 


superior to 


a binder instead of 
several binders mucl 
work, causing the core 


for steel 


disintegrate under the high casting 
temperature and giving the casting an 
opportunity to contract without im- 


Much 


is objectionable. It is 


pediment. fire clay in the core 


not very re- 
fractory, and not “peeling” nicely will 
shrinkage by clinging to 


Under 


molds 


retard the 


the casting. many conditions, 


green sand and cores, particu- 


can be used to better 


larly the former, 
both as to 


advantage than dry ones, 


shrinkage and cost. They are un- 


doubtedly great aids to natural shrink 
age in that they offer a more yielding 


surface to the casting as it contracts. 


If there is too much clay or other 


non-refractory material in the silica 


wash commonly used on the surface 


of cores, the core will not strip nicely 
Any such obstructicn will increase the 
checked The 


should same 


castings. 
the 


amount of 


scrap from 


facing sand bear 


scrutiny as to an excessive 


non-refractories, in bonds or impuri 
ties. 
; 


taken to the 
stiffen 


too 


Care should be get 
large c 


long A 


careless coremaker employed on piece 


core rods used to res 


for safe handling, not 


work may pick up the first handy rod, 


regardless of its length, sometimes 


even bending it to make it enter un- 


der pressure, and afterwards “slicking” 
over the end of the core to hide it 
If this 
is at 
the 


ably crack. 


stiff enough and there 
the 


the casting will prob 


rod is 


either end of core a wall of 


metal itself, 


Fins as a Cause for Cracks. 


Fins are an intermittent source 


cracks. They are often found at core 
joints, and at the union of mold prop 
er with cores. Sometimes they are 
formed by the core not properly con- 
forming to the core 
the 
the 


requiring the molder to 


print. It may be 
latter. It .may pr 


hand by 


too small for 


duce a fin on other be- 
ing 
file it 


much. 


_— 
too large, 


for sometimes he files it 


A ore 


and 


down, 


too may absorb mojist- 


ure in storage swell, necessitating 


size. Often the box and 


found to 
will 


exceSsSivé or 


reduction in 
the print are measure cor 


rectly, but the core not conform 


to the box, due to inex 


perienced rapping by the coremaker 
in releasing the core from the box, or 
the 


or because of 


box 
the 


because may require repairs, 


patternmaker’s er- 
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ror in allowing too little draft in the 
box. A careful 
that his 
too 


large 


sides of the molding 


foreman will see 
that 


which if 


men fill up 


such spaces are great and 


avoid fins, enough in 


and section checks. 


Flasks 


handling, and even if properly clamped 


area may cause 


receive considerable rough 


may allow a fin to form at the part- 
ing line large enough to cause trouble. 
Such a fin may do no harm in retard- 
ing the 


slightly soon after pouring to 


shrinkage if cope is raised 


prevent 
the fin from pinching the casting 
proper as it contracts. 


Unskillful 


lorm 


pouring will, of course, 
the 


in regulating 


careless 


the 


ladle man is 
the 


the mold. 


fins if 
pressure of 


molten steel on 


Sharp Corners. 


Sharp corners are a frequent cause 
of shrinkage The 
method of taking care of 


cracks. only safe 


them is by 


their elimination, if one may speak 


paradoxically. Ample fillets should 
be provided at all 
Careful 


failures 


members. observers have 


seen service caused by this 
fault without any apparent indications 
when the 


The 


broken castings at sharp-cornered in- 


of tears castings were 


shipped. writer has purposely 
there 


On 
hot cracks were made plain, sufficient 


tersections in which were no 


surface imperfections. fracture, 


to have caused complete rupture in 


service. 
Non-Uniformity of Sections. 
Uniformity of section is a frequent 
source of shrinkage troubles, and with 
the de- 
do. It is 
possible 


this, as with sharp corners, 


signer has much to unfor- 


tunately not always for the 
engineer to provide for uniform thick- 
ness of members, although he well 
Here we arrive 
that 


due to sharp corners, for in the lat- 


knows it is desirable. 


+ 


at a more serious problem than 
ter contingency, 
fillets 


later be 


cracking strips or 


even if they must 
chipped off in 
Not infrequently, chills of iron 


may be cast, 


ey 
cl 


the eaning 
room. 
or steel of varying area and_ thick- 
ness to be adjusted by conditions, are 
the 


thicker member at a more rapid rate 


advantageous to use m cooling 
+}h- i¢e . 1j ; Ps yr hi cecti It . 
than its adjoining thin section, t is 
the 
member by 


sometimes advisable to retard 


cooling of the thinner 
forming both of its surfaces with thick 
dry cores, and to employ a green sand 
the 


assisting 


cores tor 


the 


mold or green 


chill-plate in making heavy sec- 
Water jacketed molds are some 


this but 


tion. 


times used for purpose, for 





intersections of 
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general use they are too costly. By; p 
resorting to these expedients it may n 
be possible to cool both thin an t 


thick 


uniformity. At a 


sections with a fair degree o t 
inte: rn 


section of light and heavy member, V 


right-angled 


chill-rod is often useful. This may 
imbedded in mold proper or secur 


in the forms an 


fillet. 


It is 


core and attracti 
that t 
absence of a surface crack at the ju 
does 
not always mean safe crossing ‘of 
On 


examination, 


well to bear in mind 


tion of light and heavy sections 


bridge between them. fracture 


casting for 
hole may 
detract 


such a 
shrink 


seriously 


be found that wot 

from its streng 
additio 
that 


from. the 


This may be overcome by 


risers, placed, so 
feed 
thick, 


sometimes 


suitably 


thin member may 


rather than their perman 


neighbors. It is extrem 
difficult to provide such risérs, and 
seat of the trouble—the drafting ro 
—is, if conditions permit, the pro | 
place to overcome this difficulty. 7 

of course, has reference to pronoun 

purely from 


founding standpoint, to be theoreti 


variations, though 


1 ff : — } ] 
ly perfect in design, a casting sh 


have all of its secttons of the sa 


thickness. 


Precautions in Casting Widely Separ- 
ated, Deep Members. 


The steel founder is at times ca 
upon to produce a casting coverins 


large area, of comparatively lis 


weight, consisting, for example, 


several rows of deep parallel m 


bers, with auxiliary members _ int 
secting, all being spaced widely ap 
To provide for natural contractio1 
the principal problem facing the f 

If the design be of suc 
that 


without a 


dryman 
mold can be n 
but 


(improperly 


nature the 


cope, with cove 


“cores” so-called, 
want of a term better descriptive), the 
task is simplified. In any case, it is of 
great benefit, from the view-point 
shrinkage, to ram up in the mold larg 
wood boxes with eye-bolts or sin 
secured to the 


attachments tops 


the sides. These filler-boxes, as 


call 


where 


are, of 
the 
forming the casting, or in ot 
the 
members. 


may them, course, pl 


there is greatest mold 
not 
words, in open betw 
They 
open at the top, and filled with h: 


sand, in open-hearth practice, to av 


spaces 


the should be 


straining the mold in bottom-pouri: 
Their 
able easy removal, and they should 
the 


sides should be tapered to 


drawn very soon after mold 





ap 
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The cavities thus left in the 
mold will greatly relieve the obstruc- 


poured, 


tion of the latter to the free contrac- 


tion of the solidifying casting. In 
molding practice with covering cores, 
without the use of a cope, the de- 
sired quick removal of the filler-boxes 
s more easily effected than with the 
egulation cope and drag method, for 
he clamps or binders holding the cov- 
ring cores in * position may be 
tripped off without difficulty, and the 
withdrawn with 


yoxes exposed and 


ut affecting the casting. But it is 
ot often practicable to lift the cope 
f a recently poured mold. The cast- 
ng may hang in the cope, at one or 
Ob- 


iously, there are two recourses, in the 


everal points and be badly bent. 


ype and drag method, either to ram 
p something similar to wood blocks 
f suitable size to be withdrawn be- 
tween the cope flask-bars, or to pro- 
vide for an open space in the cope 
flask sufficient to take the desired fill- 
et-box, in either case removing boxes 

blocks without disturbing the po- 


sition of the cope. 


Cracks at Intersections. 


At all 


members, 


intersections of long deep 


particularly those at right 


ngles to each other, a very narrow 


blong cored hole is often found of 


great advantage in producing a sound 
isting of good appearance. In spite 
all precautions, the foundryman 
may not be able to prevent checks at 
some intersections without the use of 
acking strips, costly in removal and 
trimental in after 


appeatance, even 


ey are chipped off. Coring a small 
} 


‘le at the intersection will in many 
ses make cracking strips superfluous 
and the casting stronger by relieving 
e Strain, which sometimes produces 


1 interior tear, while the skin of the 


etal is left intact. Frequently a 
sting would be. strengthened © by 
sich apparent weakening. 


Where 


ese holes, tie-rods are sometimes as 


conditions prohibit coring 
ficacious as cracking strips, and are 
S expensive in the finishing depart- 
nt, and less unsightly in their effect 
are of small 


the casting. They 


imeter iron or steel, bent at eacl 
1, imbedded in the mold or core by 
se ends at right angle to the check 
y are to prevent, the horizontal 
rtion being covered by the molten 
tal and thus fusing to and becom- 
¥ a part of that portion of the cast- 


x which is susceptible to cracks. 
Compositicn of the Metal. 
Finally, as all 


know, cracks are 
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caused by an excess of phosphorus or 


sulphur. No further comment on this 
well-known fact is necessary. But 
sometimes the analysis will be normal, 
cracks 


and shrinkage appear in the 


castings without any apparent cause 


therefor, either in design or shop 
practice. In some such cases there may 
be an overdose of a poor distribution 
of aluminum wire, used in the pouring 
cup. <A surplus of this metal will 
produce unnatural shrinkage. In some 
foundries this metal is tossed into the 
ladle 


a better distribution through the metal 


at tapping time and is thus given 


than sometimes when a careless work 


man feeds the rod aluminum to the 


stream entering the pouring cup, 


“steady by jerks.” Or on investiga- 
that the pre- 
liminary determinations of phosphorus 


tion it may be found 


were high, generally caused by high 
phosphorus melting stock, but some- 
times due to unclean pit scrap mixed 


with too much slag carrying high 


phosphorus, as it frequently does in 


basic practice. Whenever these pre- 
liminary analyses show an abnormally 
high phosphorus content, even though 
this objectionable element 


ually be “worked 


may grad- 


down” to normal, 
there is liability of trouble with cracks 
on castings at all susceptible to them 
Many observers believe this often due 
to oxidation, as does the writer. In 
any event, care in getting the pit and 
cleaned is 
The 


phosphorus and low sulphur pig iron 


cup scrap well greatly 


worth while. selection of low 


and melting scrap, even moderately 
low in’ basic practice, is advisable, and 
will reduce the percentage of checked 


castings. 
Nitrogen. 


Recently it has been discovered that 
certain elements not ordinarily deter 
nitrogen 


mined, conspicuously, are 


troublesome factors in steel making. 
and that some of them cause cracked 


While 


anything 


castings among other troubles. 


the writer is not aware of 


more than rather general and embry- 
onic data, so to speak, regarding these 


s 


elements and their antidotes, as affect- 


ing steel foundry practice, it seems 


clear that the investigators are work- 
ing along the right lines and that it 
will not be long before we will know 


more, thanks to them, than we do 


now. Certainly, the five usual deter- 


minations taken in chemical analysis, 


. 
the physical tests ordinarily made, and 


the intelligent use of the microscope 


and the camera do not tell us all we 


wish to know about our most valu- 


able metal. Equally certain it is that 
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such eminent metallurgists as 


Howe, 
Campbell, Stoughton, and others, will 
continue to add to our stock of knowl- 


edge, as they have done in the past 
to such that 


they will be aided in no small degree 


inestimable benefit, and 


by the practical men in the shop, 
many of them less favored than these 
scientists who have always gratefully 


received and gracefully acknowledged 
such assistance. 


BLACK SPOTS ON YELLOW 
BRASS CASTINGS. 
Question:—We are 
with 


trouble 
castings 


having 
yellow and red metal 


which are used for escutcheons and 


are of a very plain design. They are 
not quite 4g of an inch thick and are 
gated at one end. Three are cast ina 
box and we have tried different mix- 


tures, as follows: Copper, 20 pounds; 


zinc, 2 pounds; tin, % pound; lead, 1 
pound; copper, 16 pounds; zine, 1% 
pounds; tin, 34-pound; lead, 1 ounce. 


Copper 16 pounds; lead, 1 pound; tin, 
1 pound; yellow brass, 4 pounds. 
Ingot copper is used, charcoal is 
employed for a covering and salt for a 
flux. Castings made from these mix- 


tures are subsequently given an an- 
tique finish, being copper plated and 
black dipped. 
black 


surface. 


After they are dipped, 


spots or stains appear on the 


Occasionally these large 
spots show on the castings as soon as 
they have been taken from the sand 


and no amount of polishing will re- 


move them. Considerable sulphur is 
used in this plant for various purposes 
and we have an idea that some of this 
may have gotten into the sand. Is it 
possible that zinc will absorb sulphur 
fumes? 

Answer :—It is 


quite possible that 


the sand which you are using may 


have become contaminated with = sul- 
phur, which would result in the diffi- 
culties which you are experiencing. 
Would suggest that you try some new 
sand, which you are absolutely sure is 
clean and face a few molds with it. 
Plaster of Paris, which is sulphate of 
calcium, will turn brass castings black 
when mixed with the sand, and if you 
have been using this material there is 
a possibility that it might have gotten 
into your sand. Sulphur, however, is 


not responsible for the stains which 
appear after dipping. These stains are 
undoubtedly caused by the large 
amount of lead present in the alloys. 
Brass to be dipped should contain as 
little lead as possible, and if no lead is 
used it can be dipped to good advan- 
tage. The mixtures are otherwise very 


satisfactory. K. EK. 








PRODUCTION OF MALLEABLE CASTINGS--X 


The use of producer gas as fuel for the open- 


hearth furnace for melting iron for malleable work 


AS HAS been 
previously stated, 
the operation of 
the open-hearth 
furnace, which 
should not be 
larger than 20 
tons for good 
practice, is de- 
pendent upon the 
use of gas as a 
fuel. Whatever 
material is to 
be burned, it 
must first be 
gasified in some manner. The earliest 
attempts in this line were made by Sie- 
mens, and the gas known by his name is 
today still the best for metallurgical 
purposes, though no longer made on 
account of its rather high cost. Still, 
the composition—half carbonic oxide, 
and half nitrogen—makes it more val- 
uable than the gases with low carbon 
ic oxide, and high hydrogen, for the 
purposes of practical steel and iron 
making. 

With the introduction of the steam 
jet for blowing air into a_ gas-pro- 
ducer, and at the same time holding 
down the temperature within reason- 
able limits, there came a new era for 
the open-hearth furnace. Enormous 
quantities of coal could now be turn 
ed into gas in comparatively small 
producers, and if close attention were 
given the 
results would obtain. 


installation, very uniform 


Early Experience with Producers. 


The author had one of the earliest 
American producer plants in his care, 
and hence through a lot of 
the kind of experimenting which is 
usually so costly, but of great bene 
fit to those who follow. In the dis- 
cussion of the therefore, a 
number of points will be brought out 
which have the merit of being gotten 
by some years of very strenuous life 
The plant consisted of 14 producers 
of an early type, which would convert 
four car loads of good Pittsburg gas 
coal into producer gas every 24 hours 
These producers were all 


went 


subject, 


connected 


to a system of underground flues 
which delivered the gas to the melt 
furnaces of the 


ing and annealing 


plant. The gas for the open-hearth 
furnaces entered a steel box provided 
with a safety door in case of explo- 
sions, before entering the regulation 
furnace gas valve. For the annealing 
ovens a special gas box was con- 
structed, after much experimenting, in 
which gas, and air for burning it, 
were so handled that most excellent 
results were obtained. Man holes were 
placed at regular intervals, as_ well 


as stack connections, so that the 

















View oF MorGAn 
Continuous GAs Propucer WITH 
AUTOMATIC FEED 


Fic. 1—SkEcTIONAL 


periodical burning out of the flues, 
and the consequent removal of soot 
could be arranged for. As this gas 
has a very large volume and very low 
heating value, it becomes a question 
, but feet diam 


eter, and hence all flues overhead, and 


of pipe, not in inches 


connections, were made of riveted 
sheet steel plate, lined with a grade 
of fire brick which would withstand 
about 1,200 degrees Fahr. successfully, 
which means a brick a little better 
than the 


common red _ variety 
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Underground flues are usually o 
red brick with a lining of this sam 
flue brick. The disadvantages of an 
underground work are, however, s: 
great, that as little of this should b 
done as possible. The expansion an 
contraction of the flues—usually built 
like conduits, and often 4 feet wid 


high—is such that th 
connecting 


and 5 feet 
flues 

branches is partially cut off, and th 
brick 


order 


entrance to 


work badly damaged in short 
Furthermore, where such 
flue traverses the foundry floor, it 
very hot to work upon, and men as 
suffer cor 


well as the sand heaps 


respondingly. It is therefore advis 


able to carry the conduits for tl 
gas overhead as much as possible, pr« 
ferably on the lower chord of the ro 
these have be 


trusses, after 


strengthened suitably. 


Modern Gas Producer. 


Fig. 1 gives the section of a mo 
ern producer. It consists essential 
of a steel shell lined with 
brick of the best quality. On the top 
of this shell is the floor, water-co 
ed, so that men may work on it with 
Poke hol 


are provided on the floor and in t! 


some degree of comfort. 
side, for insertion of rods to. bre 


down the fire when required. T 
charging head is placed in the cent 
of the floor, and is arranged with 
bell and hopper, so that coal may 
placed in it, and allowed to dri 
without escape of gas. The illustr 
tion shows an automatic device f 


feeding, which assists materially 
making for regularity on the part 
the apparatus. 

At the lower part of the produc 
there will be seen the air inlet, t 
cap of this practically serving as 
grate or rather deflector for the fu 
This keeps the air inlet free. Ste 
is allowed to enter this air inlet, 
shown, and in rushing in through a 
very small orifice, a large volum 
air is drawn in, air and steam entet 
ing the incandescent fuel in the pro 
ducer together. A water seal hold: 


+ 


in the gas under pressure of a tew 
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ounces, and allows a ready means to 
remove the ashes without in any way 
disturbing the continuity of the proc- 


e336. 
Fuel Bed. 


It will be noted that the bed of fuel 
as 
will 


This is necessary, 
chemistry the 

The air entering the bed of 
at once convert- 
acid nitrogen 
and 


is very thick. 
the of 
show. 
incandescent fuel is 


to carbonic 


process 


ed with 


the original nitrogen 
As this passes upward the car- 


acid 


from oxy- 
gen. 
more carbon and 
oxide. This is the 
The nitrogen goes up 
and is the un- 
ivoidable and inert diluent of the gas. 
Now it takes a little time for this 
extra carbon to completely change the 
‘arbonic acid gas to carbonic oxide, 
the thick 
process have 


bonic dissolves 


becomes carbonic 
real fuel gas. 


through unchanged, 


ind hence, unless bed is 
the 
completed when the emer- 
the In 
chemical examination of the gas, 
if the amount of carbonic 
45 or 5 per the 
low point of the process, the bed of 


fuel has been allowed to get too thin. 


enough, may not 


been gas 


ges above surface of the fuel. 
the 
therefore, 
exceeds 


acid cent, 


Further, any lack of uniformity in the 
fuel bed, such as clinkers, solid mass 


es of fuel, or again large voids 
through which the gas may pass with- 
ut getting fully in contact with in- 
uncombined 


due 


andescent carbon, 
xxygen in the fuel and are 
to inattention on the part of the men 
work. 


regulated 


mean 


gas, 


to their 
All 


yrroducer g 


well works in which 
is is made, should have an 


inalysis of the gas at least twice in 


24 hours, so that the day and the 
night shift are checked up. The typi- 
al gas should be about as follows: 
Per cent. 

COMIC GHEE 6. idececds ce cadeneedomes 23.50 
FIPGPOREH 6c cs ccceseteeccnccteccgeee 14.00 
Go. eer verre ere rit eer ee 0.50 
NI Sig, Dan wale sowie awnesa was an es 57 50 
ees. OO. cic s cide etd ede Vaeeyedun 4.50 
100.00 


‘his is obtained by the rapid method 
vhich does not go into the refinements 


f the hydrocarbons present, but gets 


hem practically as hydrogen, etc. 
Use of Steam. 


The 
bove 
the air, but also for reducing the 


the steam jet is, as 


not 


use of 


stated, only for drawing 


mperature of the incandescent fuel 
) a point which will allow a contin- 
performance. Were 
’ go in, the temperature of the mass 


us air alone 
ould go up so rapidly that the whole 
in a 
hand, 


melt down 


the 


would 


Tf, 


yparatus 


time on other 


lort 
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steam were allowed to go into the 
incandescent by the pre- 
liminary stack draft, as steam alone, 


the 


fuel made 


cool 
down, as in the case of making water 


whole mass would rapidly 


gas with anthracite. Hence a happy 
medium, which allows just as much 
steam as may be necessary to hold 
the temperature right to enter. 
Producer Gas. 
Discussing the analysis of the gas 
further, we note that for practical 
purposes, the percentage of oxygen 
and carbonic acid—the deleterious in- 
gredients—are a sufficient guide to 


observe in order to ascertain whether 





























the producers are _ handled right. 
The percentage of hydrogen should 
be held as low as possible, 
for while the heat value of 
this element is the highest in the 
gas, unfortunately in burning hydro- 
SBS 
nS 
i 
wary a0 3 
t 
Pa. SS 
a i: 
ese een 
Ween pl Ni 2| seat 
2 A | el 
pee 
(a er | ! 
Fic. 2—Cross Section oF Morcan Gas 
PRODUCER, SHOWING CoAL AND ASH 
HANDLING EQuiPpMENT 
gen an intense local heat is genera- 
ted and water made as the product 
of combustion. This water vapor in 
passing along in the furnace is dis 
sociated and again forms hydrogen 
and oxygen, with the absorption of 
much valuable heat. Then the two 
elements recombine, giving up their 
heat. and so on until the stack or 
such a point is reached where the 
temperature is too low to allow this 
dissociation of water vapor. The re- 


sult is a very unsatisfactory condition 


of affairs, and hence the lower the 
gas in hydrogen, with a correspond- 
ing increase in carbonic oxide, the 


better the steel and iron founder likes 


+ 


i 
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As previously stated, the higher the 
carbonic oxide of the gas, the. better. 
The quicker the hydrogen gets down 
to 14 per cent and lower, and the 
the carbonic oxide 


sooner gets up 
to 23.50 per cent and higher, the bet- 
ter. It is for this reason that the 
old Siemen’s gas with 50 per cent 


carbonic oxide and no hydrogen was 
so well liked, though too slow and ex- 
pensive in the making. 

There is a further point to be ob- 
served in watching the gas-producer. 
and that is the ash. It will be seen 
in Fig. 1, that from fresh fuel at the 
top the mass in working downward— 
while burning out the 88 odd per cent 
of carbon, moisture, sulphur and vol- 
atile matter—it leaves the 10 to 12 
per cent of ash. This gradually ac- 
cumulates at the bottom in the pan 
filled with water, and is drawn out 
without allowing air to enter. This 
ash, if the producer is handled with 
intelligence, and the plentiful use of 
muscle at the bars through the poke 
holes, should be a clean white, and 
free from practically every trace of 
carbon. If coke and half consumed 
coal come through, the regulation of 
the process has been imperfect, and 
attention should be given the plant 
at once. 

Hence with an inspection of the ash 
daily, the taking of analyses, and the 
other manipulation of the plant, such 
as burning out the flues, 
good metallurgical 
made, 


etc. very 


gas should be 


Use of Inferior Coal. 


It may further be stated that the pro- 
ducer furnishes the means for mak- 
ing use of inferior coal, in regions 
where good coal is expensive, good 
gas will result, unless of course, the 
sulphur content is too high. Still 
even this gas, when used for power 
purposes, is excellent, and may be 
the means of utilizing the enormous 
bodies of poor coal now left in the 
mines, when the transmission of 
from mine to manufacturing 
cities becomes the order of the day. 
The,conversion of coal to gas is so 
simple and at the same time so effi- 
cient, that for any given system of 
firing, whether boiler or furnace, 
there is an advantage at the very start 
of at ‘least 10 per cent in favor of 
gas firing, not to speak of the extra 
ease in using gas over coal at the 
point in question. 

It is a well understood fact, that 
in annealing practice, a steady sup- 
ply of gas, well regulated and burn- 
ing easily with a minimum of draft, 


power 
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Fic. 3—Lapires USED IN 
gives far better results than a coal 


fire which is disturbed periodically 


and requires an excess of air for 

combustion of the proper kind. 
Producer gas is very low in heat- 

one-tenth of 


ing value, perhaps 


natural gas. Hence immense vol- 
umes must be made, and if possible 
kept at as high a temperature as the 
producer will make it, without how- 
ever, running up to a point where 
an excessive amount of soot is form- 
ed by the decomposition of the hy- 
drocarbons present. The plant itself 
is usually installed with coal and ash 
handling apparatus, so that the cost 
of the gas drops down to the mini 
mum. Fig. 2 shows such an installa- 
tion. 
Casting Malleable. 

We will now suppose the heat of 
iron to be ready for pouring off. The 
slag has been duly skimmed off twice 
or three times, as required, in the air 
furnace, or not at all in the large 20- 
ton heats of the open-hearth. Test 
plugs 
neither “high” nor “low,” and_ the 
furnace is tapped in the usual way. 


have shown the metal to be 


In practically every foundry it is 


customary to have the molders line 
up, and take the metal in their hand 
ladles in Where 


the work is rather heavy, as for rail- 


regular rotation. 
road castings, the shank is used, and 
up to 300 pounds carried at a time. 
Fig. 3 shows the ladles and shanks 
used. 

Occasionally two shanks, or one 
with an extra hand ladle is used, and 
again for large thin work it may be 
necessary to’ have two or three hand 
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ladles emptying metal into one mold 
at the same instant. The metal, if 
right in temperature and not burned, 
is caught white hot, and flaring from 
minute particles of metal burning in 
the air. This dies down very quick- 
ly, and the metal is readily poured 


into the molds with a = quick turn 
which practically throws it in. 

The author, not satisfied with the 
danger and confusion which is liable 
to occur at the tapping spout, espe- 
cially when a second heat has to be 
taken 
with the breast in rather bad shape, 


from an open-hearth furnace, 


undertook to tap into six-ton ladles 


from his three-spout furnaces shown 
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The crane 
cilities permitted this, and the m 
was taken about the shop, o 
650 feet, to the point wanted, 

the ladle dropped into standards 
left suspended, while the men 

the iron in their ladles and sha 
This cut out all y 
with the breasts, they were sin 
broken out, or the upper ones ta; 
so large that a few minutes sufi 
to take off the heat in the fur: 
down to that level. The melter c 
attend to his heat while the first 

ladles were poured off, 

the breaking out of the lowest bri 
with consequent emptying out of 
furnace altogether in half a mi: 
allowed him to patch up bottom 

get ready for the next heat. 


in a previous article. 


the usual way. 


second 


Tapping. 


In tapping each of the three sp 
in turn, the following precaution 
Owing to the patching u; 
the bottom, and_ the 


change in the content. of the fur: 


taken. 
conseqi 
spout level, while the 
ladles held more than six tons « 


for each 


it often happened that much n 
than six tons would come out, 
hence a second ladle was placed 
the floor in front of the susper 
ladle at the 
any overflow of metal would be 


This 
ladles 


tapping spout, so 


obviated any dat 
emptied 
ciently fast to have this surplus 


caught. 


and the were 


hot enough to pour in its turn. 


Temperature of the Metal. 


As to the temperature of the: 
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ths poured, the following be 
sa.l: It became the custom in pour- 

off the first of the large 

eave some 500 pounds in the bot- 
tor), as the temperature got a little 
to pour light 
work satisfactorily. This 500 pounds 


lef in was taken to the furnace, and 


may 


ladles, 


low or medium 


the second tap run into it. This sec- 
01 ladle was already so shot—the 
furnace being under gas all the time 
—that every drop of it went into 
whatever work was on the floor. The 
final ladle, naturally the hottest, was 
r such a temperature that molds 

ng three brake shoe -keys_ in 
them, with vent holes at the end, 
when set slightly tilting, and poured, 
spouted out three thin streams of 


metal through these vents. 


Of late, there is being introduced 
in the larger malleable foundries the 
overhead trolley system. This will 
enable some 500 pounds to be _ taken 
to different parts of the shop and 


cast either direct or into hand ladles. 


Handling the Metal. 


rhaps the nicest system of hand- 


metal known was used by the 
suthor in his works foratime, though 

kept up after his leaving Pitts 
burg. This was the bottom pour, 
with a peculiar spout arrangement. 
It came about through a suggestion 
of E. H. Mumford, the well known 
molding machine authority. he 
tketched out a device in which there 
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was bolted just below the orifice of 
the bottom-pour ladle, a cupola spout, 
and this duly lined. When 


was raised and the metal shot through 


the rod 


the orifice, it struck this spout, and 
ran along it gently into mold or 
ladle, as desired. Thus a clean iron 
would be drawn off from the bottom 
of the ladle without any danger of 
cutting by reason of the head of 
metal above. There was no waste, 
and the ladle was not tilted at all. 
The author used this device in con- 
nection with his large ladles. These 


were brought by crane to one of sev- 
eral standards in the shop, left there, 
and the crane allowed to go away on 


other work. The man in charge then 


simply pulled the lever and allowed 


as much iron as was wanted to flow 


into the hand ladles of the 
In 


allowed to 


men pass- 


ing by in turns. fact almost a 


steady stream was run. 


No waste and no heat radiated out on 
the 


men as when the large ladle was 


tilted. This more than balanced the 
additional cost of the stoppers and 
time to get them ready. The slag 


formed 
kept the 
could 


rising to the top of the ladle 
on it, and effectually 

The ladle 
desired. 


At any rate, 


a crust 


metal hot below. also 


be COV ered if 


the 


pour 


men cleaner ir 


off 


never 
than at 


got 


that time. 


Shaping Out the Castings. 


After 
the 


the casting is completed, and 


molds allowed to cool enough to 
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get the work at least black, the molds 


are shaken out, gates and defective 


the good 
work, and this sent to the hard tum- 
bling room. Under no circumstances 
the work shaken red 
hot—with one exception as noted fur- 
ther on—as a casting may 
crack at some critical place, and thus 
be lost, or worse still the crack may 
be so small that it passes inspection, 


castings separated from 


should be out 


otherwise 


goes through the anneal and is ship- 
ped, only to fail in Hence 
attention should be given this point, 
and in the inspection wherever possi 


service. 


ble the castings should be struck to 
see if they ring true. 
Reheating Furnace. 


Where 
finding 


likelihood of 
cracked 


there is 
the 


any 
when 
the 
other work 


castings 


out, as for instance in 
brake 
in which there 


these 


shaking 


case of wheels and 


are casting 
taken out 
as they have set, and while 
hot. They 


so-called 


great 


strains, are as soon 


still 
placed in a 


red 
are quickly 
“reheating furnace” which is 

When 
fully charged with the day’s work of 
the 


and 


previously fired up very hot. 
reheating furnace is 
the heat 
over night. This in a 


this class, 


closed up allowed to 


die out mea- 


sure anneals the castings, though not 
in a “malleable” sense, and_ the 
work 


ed and go to the annealing room. Fig 


4 shows 


may be now cleaned, inspect- 


such a reheating furnace 


FIRST GENERAL MEETING OF THE RECENTLY 
ORGANIZED INSTITUTE OF METALS 


Metals is a 
fashioned 


HE Institute of new 
organization the 


lines of the Iron and Steel insti- 


on 


tute, a body which includes many Amer- 


ican members, and is entirely cosmo- 
polian in its character. The new or- 
ganization proposes to deal with non- 


ferrous metals, but in other respects to 


foll.w in the pathway marked out by 


the older organization. It has been 
mi influentially inaugurated, having 
the enormous advantage of possessing 
for its first president, Sir- William 
Whe, who has during his long career 
as naval designer of the admiralty been 
pre dent of five such important or- 
gan vations as the Institute of Me- 
cha: ical Engineers, Institute of Marine 


En neers, Iron and Steel Institute, and 
bodies. 


ot} 


It is only a few months 





the institute established in 


Manchester, 


since was 
and its membership has al- 
ready reached 350. 


the first 


The impression left 


by meeting is that a_ highly 


successful career may be relied upon 
for the new organization. 
Birmingham was chosen as the first 
meeting place, the gathering being held 
in the examination hall of the technical 
the of 
Birmingham's educational institutions, on 


Nov. Il 12, 


school, one of most successful 


and 
Opening Session. 


The 


hearty 


proceedings commenced with a 


welcome from the Lord Mayor, 
Councillor G. H. Kenrick. The presi- 
dential address from Sir William White 
was mainly concerned with the various 
that been taken in the for- 


steps have 





but he laid 


the importance of a 


the 
upon 


mation of institute, 


great stress 
body which should bring together the 
the of 


On this point he was able 


manufacturer and user non-fer- 
rous metals. 
to speak with authority from his knowl- 
edge of the misfortunes which had hap 
pened to certain metals in naval con- 
On that 


researches had added greatly to 


struction. this he remarked 


recent 


their knowledge in regard to the in- 


fluence of heat treatment on metals, 


their critical temperatures and_ other 
matters having a direct bearing on their 
use. information 
the 
ex- 
A letter 
American 


suggesting 


Generally, he invited 
all 


valuable 


from sources, and emphasized 


work which might be 
pected from general research. 
3rass 


the 


the 
Association 


read from 


Founders’ 


was 
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compilation of standard methods for 


the analysis of brass. 


Copper Alloys. 


References to were inci- 

the pa- 
The first 
Points of 
Interest Concerning Copper and Cop- 
per Alloys,” by J. T. Milton. This 
contribution » had be- 


cause Mr. Milton is chief engineer to 


founding 


rather than direct in 
and the 


entitled, 


dental 
pers discussion. 


paper was “Some 


especial value 
Lloyds Register, and has given many 
study to the behavior of the 
metals in marine use. He exhibited a 
most of specimens 
of corroded and decayed metals. His 
paper contained several references to 
On the question of copper 
and the effect upon corrosion of vari 


years’ 


interesting group 


founding. 


ous impurities he expressed the opin 
ion that several impurities might have 
a prejudicial instead of a beneficial 
effect, especially if any of them did 
not homogeneously diffuse themselves 


throughout the copper. 

He added: 
able that a 
some of the elements takes place in 


“Tt is extremely prob- 
similar segregation of 
the cooling of copper ingots as is so 


well known to occur in the case of 


steel ingots, and the consequent want 


up 
galvanic action be the cause of some 


of uniformity might by setting 
of the apparently erratic corrosion so 


often met with.” 


Heat Treatment. 


The 


to the influence of 


writer devoted some attention 


heat treatment on 
the structure of copper-zinc alloys and 


copper-tin alloys, and mentioned an 


instance respecting gun metal 


duced by a very eminent manufactur- 


p-o- 


er, who made some experimental cast- 
One 
one in sand, while 


ings of 90 copper and 10 zinc. 
was cast in a chill, 
some of the same metal was allowed 
to cool extremely slowly in the fur- 


The 


marked, 


nace. differences in structure 
crystals in the 
last case having linear dimensions at 
least 10 


the chilled castings. In 


were the 


times as great as those in 
this 
that gun 
temperature of 
pouring has a great influence on the 
quality of The writer 
ventured the opinion that the real cause 


foundry 


it has been found with 


metal castings the 


the castings. 


of the differences of quality was the 
different speed of 
of freezing. In 
ing at 


cooling or rather 


the case of the pour- 


high temperature just before 
freezing commences the mold’s surface 
has become heated to a high 
that it not extract 


heat from the freezing metal so rap 


tem- 


perature, so does 
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similar 
not so 
pouring, and 


idly as is the case in the 
molds where the metal is 
highly heated before 
freezing consequently takes place 
more quickly. If this reasoning is 
correct it would appear that in or- 
der to obtain the same quality in the 
finished article the metal for large 
and thick castings should not be heat- 
ed to as high a temperature as that 
used for thinner work. With gun 
metal as with other metals, the effect 
of slow freezing is to increase the 
size of the crystals and in large cast- 
ings which necessarily freeze slowly 
the crystals frequently 
tional dimensions. 


reach excep- 


Gun Metal. 


On the subject of gun metal cast- 
ings, Mr. Milton spoke as follows: 

“With regard to gun metal castings 
generally, we want reliable data as to 
the effect on the. strength and duc- 
tility of different temperatures at 
least up to the higher temperatures 
to which they are likely to be used 
for boiler mountings, and we also 
should know the effect at these. vari- 
ous temperatures of such impurities 
as are often found in so-called gun 
metals. An erroneous idea appears 
to prevail among some founders that 
a little lead results in an improve- 
ment in quality, permitting the cast- 
ings to be made more sound. One 
effect of lead, however, is to very 
materially reduce the tensile strength 
and ductility when cold. In some 
tests made a few years ago a casting 
thought to be of excellent quality 
only had a tensile strength of 19,000 
pounds per square inch instead of 
28,000 pounds, the falling off being 
entirely due to the lead present in 
the metal. It is exceedingly probable 
that lead is still more fatal in cast- 
ings which have to be used at a high 
temperature.” 


White Metal. 


With regard to white metals, Mr. 
Milton believed that the rate of 
cooling has a marked effect upon the 
crystallization and structure of the 
metals. The rate of cooling is con- 
siderably affected by the temperature 
of pouring and the temperature of 
the bearing into which the metal is 
poured. But often this work is left 
to a workman who is not a skilled 
metallurgist, and bad results some- 
times arise in metal known to be of 
suitable composition. Some attention 
was devoted also to the opinion ex- 
pressed by some engineers that the 
quality is influenced by the order in 
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which the various metals are me 
and combined. It is held, that as 
gards white metals, shop secrets 
mysteries of mixing have only a f 
value, and particular methods are 
essential as regards the quality of 
metal. 


Aluminum. 


A very informing paper was giv: 
“Aluminum and Some of Its U 
by J. T. W. Echevarri, which 
tained some remarks on casting 
to methods of working, the 
states that, “It may be melted i: 
dinary plumbago crucibles over a 
fire, but where quantities are t 
melted a reverberatory coal fu 
is generally used. 

“The metal should 
725 degrees Cent., to 
‘burning,’ as at this temperature alu- 
minum readily oxidizes with the oxy- 
gen in the air. 

“Aluminum can be 


not be h 
above 


cast in either 
sand or chill molds, the latter meth- 
od being generally 
a good 


employed where 
required on small 
plain castings. Aluminum cast in pol- 
ished steel molds has a finish 


to the best machined surface.” 


finish is 
equal 


Aluminum as a Flux. 


Among the applications of alu- 
minum is its use as an alloy for iron 
and steel castings on which the fol- 
lowing remarks were made: 
“Aluminum is used in iron and stee! 
works for removing the oxygen from 
the oxides of iron, and many other 
substances, with which it comes in 
contact, the heat generated by this 
reaction being so great that it may 
be also of service in raising the tem- 
perature of large bodies of iron 
“The efficacy of small quantities of 
aluminum 


in preventing porosity is 
also i 


very marked. Porosity 
to the partial disengagement of gases 
absorbed during melting, which are 
imprisoned as the metal cools. Alu 
minum appears to have the property 
of combining chemically with 
gases and producing an enormous slag 

“It frequently arises in small works 
that a casting requires two ‘blows’ of 
the cupola. In this case the difficulty 
of keeping the first tap hot while the 
second charge is running down may 
be readily overcome by adding from 
time to time, small quantities of al 
minum to the metal in the ladle 


due 


these 


The 
rise in temperature obtained effec! 've!y 


prevents the metal from sive 
cooling. 
“For 
metal 


forms. 


exc 
the purpose described 
may be employed in v 


An alloy known as 
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aluminum, consisting of about 90 per 
en! of iron and 10 per cent of alu- 
minum, is used by many iron and steel 
lers, this material being so brit- 
tle ‘hat it is a simple matter for the 
yser to break off the right amount to 


suit his own requirements. The use 
of ferro-aluminum has, however, been 
superseded by that of the 
which is generally sup- 
plied in the form of notched bars and 
‘ound bars, easily cut up into 


largely 


pure metal, 


sma!! pieces for use. 
steel makers 
form known as granulated. 


use aluminum 
This 
consists of a powder which may vary 
in coarseness from that of rice down 
to that of sifted sugar. Where the 
heating effect of the burning metal is 
alone required, granulated aluminum 
be profitably used. 

“The makers also supply iron and 
el founders with aluminum in small 
weighing exactly % 
each, 
saved 
weighing, and can add any predeter- 
mined percentage of aluminum to his 
iron or steel with a minimum of de 
lay and inconvenience.” 


“some 


uniform pieces 
respectively, so 
all trouble of 


and %4 ounce 


that the user is 


Further incidental references to 
‘asting were made in a paper by H. 
\. Robertson, entitled “A Plant Used 

Manufacture of Tubes,” and in 
an address on “Inter-Metallic Com- 
Is,” by Cecil H. Desch, as well 
s a further paper on “Metallographic 
tigations of Alloys,” by Walter 
The principal interest of 
largely in 


hain. 
papers consisted 
their value as suggestions for the test- 
ng of metals, and they scarcely ad- 

f effective summary. A_ very 

ble paper was 
n “The Mechanism of Annealing in 


contributed also 
the Case of Certain Copper Alloys,” 
by G. D. Bengough and G. F. Hud- 


The concluding paper, “Some Notes 
n Phosphor Bronze,” has a special 
nterest of its own, inasmuch as it 

mainly with castings and ema- 
nate from a prominent admiralty 
chemist, A. Philip. 


Discussion. 


The time allowed for discussion was 
especially on the 
discussion of all 
to a further 
London on 


short, 
and the 
adjourned 
held in 


irily 
first day, 
Ss was 
ng to be 
Jan. 19 and 20. 
interesting suggestion was made 
chairman on the first day with 
He 


nee to the use of aluminum. 


expressed the hope, speaking as a 
er of battleships, with a long 
ience at the admiralty, that 
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aluminum might be introduced for 


many purposes in ship construction. 
He said they required something not 
quite so weak 
be placed at 


builders, 


as pure aluminum to 
the 
something 
capable of resisting 
water after proper 


proper protection. 


disposal of ship 
which would be 
the action 


treatment 


of sea 
and 


This concluded the first day’s pro- 
ceedings, and the afternoon was spent 
in visiting the university, special in- 
terest being taken in the molding and 
casting shops where a number of the 
students 


were at work. 


Second Session. 


The first paper read Thursday was 
that on “Phosphor Bronze,” by A. 
hilip. It dealt with the history and 


use of phosphor bronze. 

Mr. Philip’s paper aroused 
interest and the chairman 
have the effect of 
standard _ specifications 
The 


producers of 


great 
hoped it 
would bringing 
about and 
tests for phosphor bronze. chief 
which the 
had in the 
past appeared to have been in the in- 
troduction of These had 
been called into being partly for the 
sake of but 
the 
part of the majority of engineers for 


direction in 


these alloys developed 


imitations. 


cheapness of casting, 


more on account of a desire on 


a metal which would machine more 


easily and keep down costs. 


shop 
first 


Phosphor bronze is in cost an 


only owing 


expensive 
to the high cost of 
but also to the 
working the metal owing to its hard- 
ness and toughness. 


material, not 


the ingredients, 
increased cost of 
If something is 
not done to fix the standard of phos- 
the name will be 
all kinds of 


Theoretically, 


used 
met- 
production of 
upon the 
oxidation of copper and tin by 
The 
the consists in 
imparting a crystalline nature to the 
tin and thus aSsists it to alloy with 
the and further by 
phosphides of copper 
have a freezing point 
and fill up the 
found between the crystals. Phosphor 
bronze should be produced from the 


phor bronze 
to represent mixed 
als. the 
de- 
the 


ac- 


phosphor bronze rests 


introduction 
tion of 


of phosphorus. 
phosphorus 


copper, forming 
which 
which 


crevices 


and tin 
lower 


run around 


very purest ingredients, as impurities 
effect 


Owing to the affinity 


exercise a very pronounced 
upon the metal. 
of phosphorus to oxygen the use of 
scrap copper which always contains 
a considerable amount of oxide is pro- 
hibited. 
be produced by the presence 


ides. 


A very great variation might 
of ox- 





DO 
-— 
cm 





A. H. Hiorns made an interesting 
contribution following the reading of 
the papers by Messrs. Desch and Ro- 
senhain. As to the employment of 
phosphorus in copper, he said phos- 
phorus was the most powerful of all 
elements in modifying copper and he 


did not know of any other element 
which operates so quickly and _ in 
which such a small quantity would 


produce such a powerful influence on 
the metal. He thought it the 
best possible element to introduce 
for producing soundness in copper 
castings, and the reason of this is that 
it forms a chemical compound with 
It is very important to have 
proportions; 


was 


copper. 


the exact otherwise it 
produced segregation. 

The 
votes of thanks to those who had as- 


sisted in making it a success, and the 


conference concluded with 


afternoon was spent in visits to a 
number of metal works in Birming- 
ham. 


MODERN SYSTEMS CORRES- 
PONDENCE SCHOOL. 
Announcement is made of the 


the Modern 
School, 


or- 
ganization of Systems 
will 
modern 


cost systems, factory and commercial 


Correspondence which 


give practical instruction in 


office systems, shop methods and sys- 


tems, shop construction, equipment, 
organization and management, foun- 
dry, mechanical drawing and_  en- 
gineering systems, and such oth 
er allied subjects as may be add- 
ed from time to time. Oscar E. 
Perrigo, who has been a_ regular 
contributor to THE FouUNpry for 


several years, is educational director, 


and Norman W. Henley is secretary 
and treasurer. The principal offices 
are located at 6 Beacon street, Bos- 
ton, and the New York office is lo- 


cated at 132 Nassau street. 


WESTINGHOUSE DIARY. 


The Westinghouse Electric & Mfg. 


Co., Pittsburg, has issued the fifth 
edition of its diary, publication of 
which was begun in 1905. The 1909 


edition contains more interesting in- 
formation for engineers and_ users 
of power apparatus than any of the 
Among the sub- 
High 


me- 


former publications. 
jects treated are the following: 
and low pressure steam turbines, 
stokers, 
and Nernst 


turbo pumps 


chanical mercury vapor, 
lamps; storage 


and blowers, 


tungsten 
batteries, 


ete. 


COMPOSITION AND METAL MATCH PLATES 


Methods of making there practically permanent pattern plates 


from a mixture of sand and cement as well as white metal 





HE USE of match plates for repetj. 
tion work for both hand and ma. 
chine molding facilitates operations. 
insures perfect molds, and effects 
great economies in the cost of pro- 

ducing castings. On the bench or on the floor. 
it is an ideal method of mounting patter: 
suring a correct parting, while the cost of 

ing these pattern plates is very low 
spread over the large number of casting 

can be made froma pair of plates without r: 
Many methods of making match plates have 
been devised and are practiced by fouridrymen 
with more or less success. Much difficulty has 
been experienced in securing a good composi- 
tion for plates of this kind, one that would with 
stand repeated use, while the white metal proc- 
ess has only recently reached a high st 
development. 











For a number of years, the Arcade Mfg. C 
Freeport, Ill., manufacturer of molding ma- 
chines, has been investigating this problem, and 





two processes have been devised that 
mastered by any molder in a very short time 
They involve the use of cast iron pattern fram 
and master flasks, which are furnished 
trade by this concern at a low cost, whi! 
instructions for making these plates are 
gratis, and no license fee is asked. 


Composition Pattern Plates. 


As there are two distinct processes, th 
simpler one, making composition plates, will 
first be described, as a few of the earlier oper- 











ations are similar to those pursued in making 
the white metal pattern plates. The brass pat- 
Fic. 2—Drac Master FLAsK oN Woop BLocks terns from which the plates are to be made 
should be accurate in every detail, and a dupli- 
cate white metal pattern should be m f 
the cope composition plate. The card 





patterns, shown in Fig. 1, is intended fo: 
molding, and the model is the base of 
mental brass candlestick. 


Making the Parting. 


The first essential step is to secure th 
ing. After having determined at what poin! 
the mold is to be parted, the pattern is 
on a cast iron plate, machined on one 
near the center as it can be located by o 
measurements, and it is blocked so that 
not rock. Strips of wood accurately plan 
then placed on either end of the plate o: 
side of the pattern, as shown in Fig. 1. 
strips are the height of the parting, wh 
this case is 1 inch above the surface of th 


chined plate. ~ 
Fic. 3—Drac HALF oF THE Mo_p WiTH Brass PATTERNS IN THE SAND The drag half of the master flask is 
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plac d over the pattern, with its parting edge 
restiig flush on the two blocks, as shown in 
2. New sand is then shaken over the pat- 


Kio 
iS 


| S tern, the flask is filled and the sand is rammed 
Ss 


har After the surplus sand is struck off, the 

ttm board is well rubbed down and the 
mol’ rolled over. The machined plate is then 
lifte’ off, and the parting is carefully made. 

If the pattern is of such construction that it 
cannot be placed on a plate, it should be 
bedded in the cope side of the master flask. and 
care should be exercised to get it in straight. 


peti: M The drag master flask is then set in place, 
ma- rammed up hard, and the parting is carefully 
n ma 
Ji1S, madd 


Finishing the Drag Mold. 


loor With the pattern in the drag flask, lycopodium 





men ry 
il I 


is dusted on the mold. With a tracing wheel 


nak having a smooth roller, a line is made on the 


len surface of the mold between the edge of the 
pattern and the flask, and at a point two or 


wal three inches from the edge of the latter. At 
have intervals of two or three inches on the groove, 





mpressions of the head of a round head rivet, 
14s | inch in diameter, are made. This is done 
)Si- to prevent the molds, subsequently made from 


vith the composition plates, from snifting if the 
roc- molders are careless in handling them. 


Making the Cope. 


9 The cope master flask is then put on the drag, 


ma- ycopodium is dusted on the mold with the 
ttern in the sand, and the sprue is set. New 
sand is then riddled on the pattern and the cope 


im s rammed hard. The pattern is then rapped, 


nd the hole made by the sprue is filled with 


ind. The bottom board is then rubbed on, 
| the cope is lifted off carefully to insure a 
lift. The cope, Fig. 4, is then set to one 
le and the pattern is permitted to. remain in 


wea 
ix. 


Duplicate Set of Patterns. 


will The duplicate card of white metal patterns 
per- reviously made are then set into the cope. Be- 
king re placing them in position they are cut off 
~ the gates and great care should be exercised 
- ‘utting them to mark them so that when 
ol; 


Ipi- gain assembled the patterns will be set against 


gates from which they were removed. To 
prevent any possibility of error, the patterns 
tes should be similarly marked, such as 
tte 1, gate 1; pattern 2, gate 2, etc. The 
s should also be cut off the gates in 
manner that the runner can easily be 
place after the patterns have been placed 
cope. To facilitate the placing of the 
and patterns in the cope, they should 
rst assembled on a board in their respective 
locations, and are then transferred to the cope, 
tern first being set in position, followed 
by the runner. The cope with the white metal 
in place is shown in Fig. 5. The shrink- 

ge the white metal from which the duplicate 
s are made, makes it necessary to cut 
terns from the gates, and also facilitates 
ting of the patterns and runner in the 
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Fic. 4—Core Hatr oF THE Motp WitH PATTERN WITHDRAWN 


CA 


ssh 














Fic. 5—Corpe HALF oF THE Motp With Waite METAL PATTERNS 


IN PLACE 




















Fic. 6—BacK AND FRONT VIEWS 


OF PATTERN FRAMES 
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Fic. 7—PATTERN FRAME CLAMPED TO HALF OF 
WitH Cups IN PosiTION 














Fic. 8—FrinisHep Cort AND DraG COMPOSITION PATTERN PLATES 

















9Q—DrAG AND Cope oF THE Mo.Lp 








2 





Fic, 10—Patrern Frame; A 1s THE Cope HatF WitH Back AtT- 
TACHED, B 1s THE DraAG FrAME WITH Back PLatTe C DETACHED 
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cope. The white metal mixture from wl 
these duplicate patterns are cast consists 
lead, 5; tin, 3; antimony, 1; and bismuth, 2 
cent. 


Pattern Frames. 


Rear and front views of the pattern fra 
made by the Arcade Mfg. Co., are shown 
Fig. 6. These are next set over the cope 
drag respectively, and are clamped to the 1 
ter flasks as shown in Fig. 7. These frames 
made of gray iron in two parts, and are b 
together and beveled on the inside to forn 
anchor for the composition which is po 
through the five openings shown. The k 


“EF” is stamped on one end of both the frames 


and master flasks, and the ends marked in 
way should be kept together at the r 
When placing the pattern frames over 
master flasks, this precaution should always 
taken. 


Composition. 


The frames, which are made of varyir 


sizes, should have a sufficient depth to clear 
pattern, allowing a space from one-quart« 


one-half inch between the pattern and the insi 


of the back of the pattern frame. The oper 
at the ends of the frame, which are left to f 
tate their manufacture and bear no relatio: 
the process, should be stopped with mu 
prevent the leakage of the composition. 
mixture consists of two parts cement, one 
of sharp sand and one part of plaster of P 
After having been thoroughly mixed dry, 
ter is added in the proportion of four of th 
contents to three of water. The metal 
are then set in position over the openings in 
pattern frame, shown in Fig. 7, and the mi 
is poured into the frame and onto the n 
through two diagonally opposite corners. 
mixture is poured until the cups are filled 
they are churned, and composition is 
from time to time to insure the setting of 
mixture against the inside of the bottom oi 


frame. This pzecaution is essential, inasmucl 


as the slightest unfilled space will result i: 
cracking of the plate while in use. Afte: 
composition has been permitted to set f 
or 15 minutes, the cups are removed and 
cope and drag are rolled over, the clamps 
off, the cope and drag master flasks are 
off, and the sand is shaken out. 


Finishing the Pattern Plates. 


Both the brass and white metal patterns 
then be found imbedded in their respective 
tern frames. Adhering sand is then br 
off with water and the plates are permitt: 
set until dry, approximately 24 hours. 
white metal patterns are then soldered to 
gates, which is not always necessary, as 
composition will hold them firmly in | 
Nevertheless, it makes a more satisfactory 

Through holes drilled in various parts of 
brass and white metal patterns, bolts 
passed to the back of the pattern | 


Stove bolts of correct length are used and 
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These should be 
s Idered and the bolt heads should likewise be 
c vered with solder, which should be carefully 
s raped off. Before boiled linseed oil 
is spread over the composition and is warmed 
with a blow torch. 
a hard surface 


rits are screwed up firmly. 


using, 


This gives the composition 
and further resists The 
p.ttern plates, cope and drag, with the white 
metal and brass patterns imbedded in the com- 
position, are shown in Fig. 8. 


wear. 


The cope clearly 
the have 
been cut from the gates, these openings being 
soldered before the match plates are used. 


shows the points at which patterns 


White Metal Match Plates. 


\ gate of patterns containing eight handles 
used for grips on a coffee grinder, having a very 
irregular parting, was selected to illustrate the 
white metal pattern plate process. The 
method of securing the parting was followed as 


Same 


described in the composition match plate meth- 


od. The pattern was set on a machined plate, 
with wood blocks on the ends, on which the 
drag half of the master flask was placed. The 


parting was carefully made, as the metal in the 
inch thick and very 
few corrections can be made after the plate is 


pattern plates is only 4% 


finished. After the drag is finished the cope is 


made. 
Master Flasks and Pattern Frames, 
The master flasks used in this process, as 
well as the. pattern frames, are different in con- 


} 


struction from those used in making the com- 


position plates. The parting edges of the flasks 


T 


fitted with '%4-inch steel strips, which are 
shown in place in Fig. 11, as well as on the 
and drag master flasks, Fig. 9. The cope 
pattern frame with the back attached is shown 
\, Fig. 10, and the drag frame with the back 
removed, is shown at B. A section of the 
ern frame showing the steel channel bars 
vhich are bolted to the inside edge of the 
me for anchoring the white metal is shown 

t D. This frame is likewise beveled on the 
side and both the master flasks and pattern 
frames are marked with an “F” on one end, 
which must always be kept together at the 


lf the pattern is of such a form that it cannot 
placed on the plate, it should be bedded in 
cope side of the master flask, the drag set 
ind After 
securing the parting, the sand in the cope half 


o 


rammed, as previously stated. 
of the master flask is shaken out and replaced 
the drag. Lycopodium is dusted on the drag 
of the mold, the sprue is set in position 


A rapping bar 


the cope is rammed hard. 
is inserted in the sprue hole, and the pattern is 
trapped. The left by the 
il} d with sand, the bottom board is rubbed on, 
lifted off 


placed on 


hole sprue is then 


mold rolled over and the drag 


set to one side, while the cope is 
bench and the pattern removed. 


Removal of Steel Strips. 


e %-inch strips are then taken from the 
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ic. 12—MAsTER FLASK 
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With '%-Incu Strips Removen SHowInc 
Line oF Motp %4-INcuw Apove THE EpcE 
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cope half of the master flask by removing tle 
screws, and the horizontal parting line of t 
mold will then be % inch above the edge of t!e 
flask. The strips are beveled on the inside a: 
leave a raised beveled edge on the mold, 
shown in Fig. 12. 


@ 


tn 


s 


The back plates are then removed from t 
pattern frames, which for this job had a de; 
of 1% inches in the cope and 13% inches in tie 
drag. 


o 


= 


Wood Extensions. 


In place of the back plates, wood extensio’s, 
Fig. 13, are bolted to the frames and are fa-t- 
ened with special nuts and bolts which scr w 
in flush with the edge. A wood extension on a 
pattern frame is shown in Fig. 14. The cope 
Fic. 14—Woop ExTEeNsION FASTENED TO THE PATTERN FRAME half of the pattern frame is then set on the 
cope, all the sand that might prevent the pat- 
tern frame from setting closely on the cope 
half of the master flask having previously been 
scraped away. Lycopodium is then dusted onto 
the mold and sand is riddled into the pattern 
frame. This is tucked well around the inside 
bottom edge of the frame, peaned well all over 
and well rammed. The bottom board is next 
rubbed on, the mold rolled over and the c 
half of the master flask lifted off. 

















pe 


£ 


Mold for the Back of the Cope Pattern Plate. 





The impression formed in the pattern frame 
from the mold in the cope ,half of the master 
“i ere Sein a flask is for the back of the completed cope pat- 

tern plate. The removal of the %-inch strips 

from the master flask during the preceding 

operation caused the sand in the cope of the 
, master flask to stand % inch above the edge 
of the flask, and in consequence the surface of 
the sand in the pattern frame is %4 inch below 
the edge of the frame. This is clearly shown 
in Fig. 15. When the %-inch strips are re- 
placed on the master flask, they insure a %4-inch 
space on the horizontal parting lines, but the 
perpendicular parting lines will have no space 











Fic. 15—Sanp IN PATTERN FRAME %4-INCH BELOW THE PARTING 
EDGE 






























in which the white metal can run when the im- 
pression for the front of the plate in the master 
flask is placed on the impression for the back 
in the pattern frame. It is, therefore, necessary 
to cut away the sand from the impression in the 
pattern frame which has been completed, so 
Fic. 16—Motps For THE BAcKs OF THE DraG AND Cope HALVES OF that there will be a %-inch space over the 














THE PATTERN PLATES whole surface when the mold is closed, in which 
white metal is run. On the perpendicular part- 
ing lines it will be necessary to cut away % inch 
of sand, and in those 45 degrees off the hor! 
zontal, about % inch. In other words, tiere 
should be a %-inch space between all the puart- 
ing lines when the mold is closed. 





Finishing the Back Impression of the Co; 
Pattern Plate. 





After the sand is cut away from the m- 
pression in the pattern frame, it is necessary to 
bevel down the sand around the four sides of 
the channel iron shown at D, Fig. 10, «nd 
Fic, 17—FinisHep Mops For THE FACE OF THE WHITE METAL about 3% inch back from the sides of the frame. 

PATTERN PLATES When the loose sand is cleaned out, the groove 
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is washed with plumbago and coal oil, a soft 
rush being used for this purpose. This permits 
he white metal to run in the groove and thus 
vecome securely anchored. 


Four openings are then cut through the sand 
vith a piece of %-inch tubing, two at either 
nd for the sprues and two in the center for 
he risers. The location of these openings, how- 
ver, depends somewhat on the shape of the 
attern. Pieces of mica, 1 inch long and % 
nch wide, are then set into the sand at each 
orner, like the joint line of a miter. This is 
lone to divide the shrinkage of the metal at 
he corners of the plate where it runs heavier 
han in other parts. 

The sand is then shaken out of the cope half 
f the master flask, the '%4-inch strips are re- 
laced, the flask is set on the pattern frame, 
nd the flask and frame are rolled over. The 
‘ttom board is then removed, basin gates cut, 
nd the openings for the risers are slightly 
eamed. The bottom board is then replaced, 
the pattern frame and master flask rolled over 
nd the latter is removed. This finishes the 
mold for the back of the cope side of the pat- 
rn plate. 


Back Impression for the Drag Pattern Plate. 


The drag half of the mold in the master flask 
vhich was previously set aside is then placed 
n the bench and the cope flask is set in place. 
The sprue is placed in position, lycopodium 
lusted on the mold, the flask filled with sand 
nd rammed. The sprue is then withdrawn, the 
pattern rapped, and the opening filled with 
ind. The cope is then lifted off and the pat- 
rn withdrawn from the drag and set in the 
pe» which is then set aside. Until the final 
pe and drag molds are finished for the face 


L 


s 


les of the pattern plates, it is essential that 
original pattern be left in either a cope or 
1g mold, set aside, to insure its exact location 
roughout all of the operations, and in the 
same position in which it was located in the 
st drag mo!d made with the pattern blocked 
the machined plate. 


Back of Drag Pattern Plate. 


[he impression for the back of the drag pat- 
‘n plate is next made and the operation is sim- 
ilar to that of making the back of the cope. 
This is done by removing the %-inch strips 
from the drag half of the master flask, and by 
cing the other pattern plate, with the back 
noved, upon it. Care should be exercised to 
e the wood extensions in place on the pattern 
fr:me before proceeding with this operation. 
\ ter the pattern frame is rammed and rolled 
r, the drag master flask is removed, the 
d is shaken out and the %-inch strips are re- 
‘ed. The sand is cut away as in making the 
’e impression and six openings are cut for 
gates and risers. When this is done the 
g half of the master flask is placed on the 
p ttern frame, rolled over, and the two basin 
es are cut and the four risers are reamed. 
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Fic. 18—PATTERN FRAMES CLAMPED TO Cope AND DRAG MASTER FLASKS 
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19—PourING THE WHITE METAL 


INTO THE Mo.Lps 














Fic, 20—FINIsHED WHITE METAL PATTERN PLATES 
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SIDE OF WHITE PLATES BEFORE 
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After rolling over the mold, mica strips 
set as before. This completes the impress 
of the back of the drag half of the patt 
plate. Molds of the backs of the drag a 
cope halves of the pattern plates are shown 
Fig. 16. 


Mold for Face of Drag Pattern Plate. 


The cope with the pattern in place, which 
previously set aside, is then placed on 
bench. The sand around the edge of the mas:-r 
flask is pressed down so that it is even w 
the upper surface of the flask. The empty dr.g 
of the master flask is then placed on the co; 
lycopodium is dusted on the mold and new 
sand, well tempered, is then riddled onto 
same with a very fine sieve. The mold should 
be rammed firmly and evenly. The bottom 
board is then rubbed on and the mold is rol! 
over. The cope is then lifted off and the sand 
shaken out. This leaves the drag half of the 


7 


mold which forms the front of the drag half of 
the white metal pattern plate. A sharp parting 
is made, the pattern being drawn up to sce 
that the mold is perfect. Great care should be 
exercised in making this parting, as this lI 
eliminate much labor in the pattern shop. A 
line is then traced on the surface of the mold, 
and impressions of the head of a round head 
rivet are likewise made, this operation being 
similar to that referred to in the composition 
match plate process. After the mold has been 
finished, the cope master flask is set in place, 
lycopodium is dusted onto the mold, new sand 
is filled into the flask, and the mold is well 
rammed. After the pattern has been rapped, 
the opening filled with sand and the bottom 
board rubbed on, the cope is lifted off very 
carefully, as a clean lift must be insured. The 
pattern is then withdrawn from the drag with 
great care. The holes made by the steady 
pins are then closed with sand. The finished 
molds which form the faces of the white meta 
pattern plates are shown in Fig. 17. 


1 


Drying the Molds. 


The entire surface of both the cope and 
drag are then sprayed with molasses water and 
skin dried with a blow torch. After they are 
dried, two ordinary bottom boards are placed 


on the floor, care being taken to see that they 
are level, and the cope and drag are set in 
place. The pattern frames containing the im- 
pressions for the backs of the cope and drag 
are placed on the impressions just finished he 
pattern frames and the master flasks re 
clamped together, as shown in Fig. 18 he 


weights are then placed in position and 
molds poured, Fig. 19, from two crucibles. e 
white metal mixture used for this purpose is 
made up as follows: Lead, 5; antimony, 1; 
tin, 3. 


The White Metal Plates. 


After the metal cools, which requires ab ut 
half an hour, the pattern frames are lifted . ff 
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master flasks and the sand is brushed off 
the face side of the white metal plates. The 
wood extensions are next removed and the sand 
is cleaned out of the backs of the frames. The 
firished white metal pattern plates are shown 
in Fig. 20, and tthe before the 
sp'ues and risers were cut off, is shown in Fig. 
This also clearly shows the mica strips in 
the corners. After the sprues and riser are 
cui off, the pattern plates are delivered to the 
paitern shop for finishing off the face sides and 
for drilling holes in several 


reverse side, 











parts of the pat- 
terns for bolts» which are later passed through 
These bolts are 
holding the metal 
in place, as there is considerable strain 


the back plate and fastened. 


or the purpose of white 
firmly 
apon it when the pattern plates are vibrated. 
When the plates are returned from the pattern 
shop the adjusting racks, Fig. 22, are bolted to 
the backs of the pattern frames and the adjust- 


turned until 















ing screws are down they touch 





metal, 


Adjusting the Plates. 


Snap flasks are then placed on the drag pat- 





tern plate, the sand is rammed and after ad- 
rolled 
wer. The pattern plate is then lifted off, while 

is being rapped. 


justing the bottom board the mold is 
Lycopodium is dusted onto 

mold, which is set on boards about 2 feet 
from the floor. The cope side of the mold is 
hen rammed up in the same way and is set on 
The lifted off and it will 


probably be seen that the 












drag. cope is 


mold touches only 


in the center and is not perfect. This is owing 
the fact that the white metal warped slightly 
this, the 


‘rews are turned gradually until the cope and 


ind in order to correct adjusting 


e meet perfectly. In order to determine this, 


s necessary to make additional molds, al- 


ys dusting the drag with the lycopodium, 





til it leaves its impression evenly on the cope 























of the mold without forcing. It sometimes 
five or Six 
This 
be accomplished without difficulty by exer- 
little When the 
vhite metal plates have been properly adjusted 
back molds in the 
so that they will be perfectly sup- 


necessary to make adjustments 


times until the proper level is secured. 


ising a care and 


patience. 


are placed onto the 
) flasks, 


ed during the next operation. 


Composition Back for the White Metal Plates. 








parts of plaster of Paris, two of cement 
two of sharp sand, and this is mixed with 
id to three of water. This is filled onto the 
of the plate around the adjusting screws 
the composition is within % inch of the 
f the pattern frame. This is permitted to 
set for 24 hours, when the screws are taken out 
the adjusting rack is removed. The adjust- 
rack in position before the composition has 
poured is shown in Fig. 24. 
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Fic. 24—ApjustTING RACK ON PATTERN PLATE RESTING ON THE SNAP FLASK 
READY FOR THE COMPOSITION To BE Pourep AGAINST THE BACK 
OF THE WuHite METAL PATTERN 
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composition mixture is made, consisting of 


r in the proportion of four of the dry com- 


Fic. 25—Back AND Face Views oF WHITE MetAL PATTeRN PLATES 


FOR SHALLOW WorK 

















Fic. 26—Cors AND DraG Woop PatterN PLATES 
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Fic. 27—PatTERN PLATES FOR CuT STOVE 
OF THE MoLp 

After the adjusting racks have been 
removed it will be found that there 
will be a cement backing between the 
pattern plate and the back of the 
frame, except for about % inch. The 
back plates C, Fig. 10, of the pattern 
frames are then fastened in place and 
care should be exercised to attach the 
back plate onto pattern 
from which it was removed. These are 
clearly marked to avoid mistakes, Af- 
ter the back plates have ad- 
justed, the openings in the frame are 
sealed to prevent the additional com- 
position, which is next to be poured 
in, from running out. As shown in Fig. 


23, built 
the openings in the back plates so that 


the frame 


been 


clay pockets are up around 


the mixture may easily be poured in. 





CENTERS WitTH Drac AND Cope HALVES 
AT C AND F 


The pattern frames are then set at an 
angle of about 45 degrees, and com- 
position mixture is poured in to fill 
up the openings of % inch previously 
referred to. After the composition 
has set for about six hours, the plates 
are removed to the pattern shop to be 
bolted. Stove bolts are used which 
pass through the white metal plates and 
fastened the backs 
of the plates soldered. The 
bolt heads are covered with solder 
and this is scraped off and faced per- 
fectly smooth. 


are with nuts on 


and are 


It is also necessary to 
solder the space between the edge’ of 
the white metal and the pattern frame. 


Resetting the Pins. 


It may be necessary to reset the 

















28—DeEVICE ON BACK OF DRAG 


PATTERN 


PLATE FOR CUTTING OPENINGS 


IN THE SAND FoR LuGs IN LIFTING SOCKETS 
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pins in the drag pattern frame to « 
set a shift. In doing this the p 
should be moved in the direction 
the shift. The pins are driven out 
the plates and are filed off on the 1 
that goes into the plate. When enou 
stock has been removed to offset 
shift, the pins are replaced in 
plate and the space left by mov 
them over is bushed with brass. Gr 
care should be taken to move b 
pins exactly the same distance and 
the same direction, otherwise the fla 
will not fit. 

The pattern frames and master fla 
are made by the Arcade Mfg. Co. 
60 different sizes. The standard dept! 
of the pattern frames is 1% inches. 
The flasks and frames are drilled and 
pins are set to a standard so that they 
are all absolutely uniform, and those 
of the same size are interchangeable. 


White Metal Plates for Shallow Work. 


Back and of ite 
metal pattern plates with 16 boiler han- 
dles on a gate are shown in Fig. 
Plates made by this process are 
tended for shallow work and are easily 
made. The back of the plate is per- 
forated to anchor the white metal 
at the left, Fig. 25. W 
making these pattern plates, cope 
drag molds are made in the same man 
ner as for composition plates. W 
extensions are bolted to the pat 
frames and cardboard is placed « 
the openings in back of the frame. 
plate is then set on the mold in 
master flask, sand 
rammed in the wood extension, sprues 
and risers are cut and the 
poured. When the metal has cooled, 
the sprues and risers are cut off 
the plate is ready for the finishin 
touches in the pattern shop. The o; 
ings in the plate are reamed to fir 
anchor the white metal. 


face views 


shown 


filled in 


metal 


Making a Set of Intricate Plates 
A difficult job in pattern plate worl 
which involved a departure from 
regular processes is shown in Fig 
A is drag plate 
the cast iron 


the to wil 


original patterns 
fastened while Bis 
the pattern 


of white metal. 


are 

cope, being mad 
The patterns are 

and originals 


shown at D, in the drag plate A. 


stove centers the 
wood pattern plate frames were m 
which were cut away as shown in 
26, A being the drag and B the c 
Two cast iron pattern plates were 
from the two wood patterns and 
original stove center patterns were < 
fully fitted in the drag plate A. 

duplicate white metal patterns 
made from the cast iron 


were tien 
patte ns 
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whiia were lifted out of the drag 
for this purpose. The white 
patterns were next fitted into 
the ‘rag plate in the openings intend- 
ed for the cast iron patterns. Owing 
e shrinkage of the white metal, 
it ws necessary to solder brass strips 
to t.e white metal castings to secure 
close fit. With the white metal 
patterns in place on the drag plate A, 
the cast iron cope plate cast from 
attern B, Fig. 26, was set over the 
rag plate A, Fig. 27. Wood exten- 
sions were then fastened to the back 
e drag plate and sand was ram- 
in to prevent the white metal 
flowing underneath the white 
patterns. Wood extensions were 
likewise fastened to the back of cope 
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metal 





A SUGGESTED 


THE last few years considerable 
has been written on the subject of 
mperfect castings, and many and 
ried have been the reasons advanced 
account for 





the existence of pin, 
gas and slag holes, interior shrinkages, 
raws, cracks, and the like. 


sosition that these 






The sup- 
undesirable 
tions are solely due to molding 
oubles, bad sand, air in the molds 
cannot escape fast enough, bad 





mani- 
















sign, or an improper mixture of 
does not always convince the 
perienced foundryman. He has, 
wever another recourse than to 
rrect what he can in his practice as 
sees it, and trust that he will 
son emerge from his bad run of 





ck. Usually, by the time things be- 
to get irritating, the castings have 
seen made, and the trouble is for- 
tten for the time being. 










a number of years it has been 
that aside 
and remedied, 


from 
the funda- 
ntal difficulty in nearly all cases of 
fect castings lies deeper and may 
und directly in the manner in 
the stock is melted. In other 
rds, there is something about every 
g process, air 
e or open-hearth, that must be 
uken into account, otherwise a great- 
smaller number of castings made 


)/pinion causes 





seen 










whether cupola, 











ll show spongy spots, pin holes, 
vhen machined. 

= 

*Pr-sented at the December meeting of 





iladelphia Foundrymen’s Association for 
ration in the Transactions of the Amer- 
yundrymen’s Association. 
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plate B, Fig. 27, cardboard placed 
over the openings at the back of the 
plate which anchor the 
sand was filled and risers 
cut, and the white metal was poured. 
The white metal patterns which were 
fitted in the openings in plate A, upon 
lifting off the pattern plate, 
found transferred, but reversed, 
plate B» as shown in Fig. 27. 

original patterns were then 
to 


white metal, 


in, sprues 


were 

to 
The 
returned 
the first cast iron plate, and bolted 
in place, while the gates were riveted 
to the plate. The sprue E was bolted 


to cope plate B, which cuts the sprue 
in the 


cope mold F when it is 
dropped away from the pattern. The 
drag is shown at C, Fig. 27. 


CHANGE IN CUPOLA PRACTICE: 







Foundrymen will recall a very elab- 
orate series of tests 
made at the government testing plant 
in connection the St. 
position, and the year 


cupola melting 


with Louis ex- 
thereafter. I 
was in charge of this work and pres- 
ent at mearly every individual test, 
and hence could observe the peculiar 
behavior of the several cokes tested 
out. A large number of cokes made 
on the gathered 
all over selected 
specially 


premises from coal 
and 
probable 
purposes, run 
small cupolas under 


standard conditions, and results noted. 


the 
for 


country, 
its usefulness 
for foundry 


through 


were 
two 


The series of tables subsequently pub- 
lished, while giving the coal producer 
information of direct value to him for 
his special demonstrated a 
of for the foundry 
which would have been impossible to 


use, also 


number things 
get in ordinary practice, as no one in- 
dividual could afford to burn up a lot 
of valuable 
information 


in order to derive 


therefrom. 


iron 


Tests With Coke for Foundry Use. 


As these tests really form the ba- 


sis for what is to follow, a few words 


in further explanation may not be 
amiss. The technological branch of 
the United States geological survey 


coked a large number of coals sent in 
by producers all the country. 
Wherever these cokes showed a com- 
position 


over 


anywhere near foundry 


set 


re- 
for 

In all, some 190 tests 
Three 


quirements, some aside 


melting tests. 


was 


were made. thousand pounds 






Owing to the difficulties encountered 
in stove shops in cutting openings in 
the sand for the lugs in the lifting 
sockets of stove lids, and other parts 
of stove tops, a special device, Fig. 28, 
has been designed by the Arcade Mfg. 
Co., by which this is done automat- 
ically, the mechanism being actuated 
by a lever shown at H. This device 
is attached to the back of the drag 
pattern frame and combines cam and 
lever movements. By merely depress- 
ing the handle, the four openings for 
the lugs I, Fig. 27, are made on the 
mold C, by the punches G, Fig. 28. 


When the handle is released the 
punches are drawn back into their 
original position by two _— springs. 


BY RICHARD MOLDENKE 


of metal were melted in each test. In 
order to have uniform conditions for 
the coke bed, and still suit the aver- 
age coke made, 14 inches above the 
lower tuyeres was selected, and this 


height kept for every test. The upper 
tuyeres were kept closed. A melting 
ratio of 7 to 1 was adopted. The 


coke used for the bed was weighed as 
put in, to the proper mark. In this 
manner, measuring the height of the 
bed by a wire and weight dropped in, 
the exact amount of coke used could 
be noted. This weight varied from 
180 to 230 pounds, showing quite a 
range in specific gravity. Four times 
this weight was charged in metal, and 
the successive charges coke and 
metal divided up into four parts, coke 
varying from 50 to 62 pounds, and the 
metal correspondingly. 


of 


First Iron. 


Blast was put on, about 7 ounces, 
and the time noted when iron began 
to show at the spout. Iron came in 
five to 15 minutes. This is 
ing aS indicating the rate at 
coke consumed, and the 
brought into the melting zone. 
the best results, the iron came in 
seven to 10 minutes. Necessarily, for 
the extremely light and the unduly 
cokes this melting practice 
would spell disaster» and it did so, 
the melting loss showing this very 
clearly. Possibly this may  con- 
vince many foundrymen who think it 
impossible to burn iron in the cupola. 
The results show this 


interest- 
which 
iron 
With 


was 


heavy 


melting loss 
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to be from 3.2 to 52.5 cent of 
the metal charged. The cupolas were 
constantly slagged off, the 
worst case above mentioned, so much 
slag was made that it flooded the tuy- 
and_ effectually 

When bottom 


there was no metal remaining. 


per 


but in 


eres, stopped opera- 


tions. was dropped, 

It was quite evident that with the 
lighter varieties of coke, they burned 
so fast that 
the lower portion of the melting zone 
than it 


‘away the metal came to 


much earlier should. Hence 
metal 
blast. 
ing, lowered this coke bed to 
which not only ruined the metal melt- 
ed, but also prevented the subsequent 
the 
The 


continued, and a 


was burned directly by the 


The first heavy charge, in melt- 
a point 


charges of coke from restoring 


bed to its 
therefore 


proper level again. 


burning 
very bad heat resulted. 


Heavy Grades of Coke. 


Using the heavy cokes it was nec 


essary to wait quite a while before 


the bed had burned low enough to be- 
to keep the 


first charge, 


gin melting. Necessarily, 
ratio of 1 to 4 


heavy 


1 
the 


for 


a very one resulted. Here 
the bed 


duly in melting this first extra 


again coke was lowered un- 


charge, again bringing the metal too 
close to the blast: result, burnt metal. 
The 


was 


such cases, however, 
fact 


subsequent coke charges were very 


trouble in 


aggravated by the that the 


small, too much having gone into 


the bed and being burned away with- 
effect. This diffi 
culty, and bottom was 


out was another 


dropped with 
a lot of unmelted pig iron remaining 
The fuel 
support the bessemerizing influence of 
the blast. 


became insufficient to even 


It will be seen that where the melt- 


Ing process with a given coke, and 


normal, iron, 


not 


conditions gives good 


that 


it does follow 
any other coke will act the same, and 


necessarily 


hence many are the mistakes made in 
using new varieties of coke in a foun 


dry without studying the conditions 
that should obtain to get results from 


them. 


Burning Iron in the Cupola. 


A word about burning iron in 


cupola. hose who have watched 


making of the iron silicates can re 
little  silic: 


quantities of 


ize how very 
great 
thin black slag. 
where steel or 
are made ready 
process can be 


The regenerative system 
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the modern furnaces keeps them very 
and 
and 
wastes away rapidly, uniting with the 
sand bottom to a rich silicate which 
the back of the hearth 
thin stream. This 
the blast 
as a wash and is easily 60 per cent 
In the bot- 
tom of the open-hearth furnace, after 


hot, and as the billets become red 
then white hot the metal oxidizes 


flows: out of 


in a steady nia- 


terial is prized by furnace 


and over in iron content. 


a malleable heat, pools of iron fre- 
quently remain which rapidly oxidize, 
burning with a display of fine sparks, 
which disappear after uniting with the 
sand bottom as a dark spot in a flery 
Of 


need be 


3essemer 
said 
burning of the metal is a 


surface. the process 


nothing here, as_ the 
self-evident 
proposition, though theoretically the 
last. 
blast 


that 


iron goes 


In the furnace, one has only 


to note the same sized furnace 
which produces 250 tons a day under 
one set of conditions, and makes good 


for 


double 


honest iron the foundryman, is 
the amount in 
corresponding 


foundry. 


made to yield 


another place, with a 
the 


made is 


diminution in value to 
the 


before arriving in the crucible. In 


Some of metal oxidized 


the cupola it is a Simple thing to 
watch the scintillations from the 


drops of iron falling through the ,coke 


bed. l 


Every little 
skin of 
blast 
Just how 


shot is thus coated 


as it passes the 
bath 


oxide 


with a 
1 


into the 


this 


fresh and goes 
oxidation 
the 


reference to 


below. much 


amounts to depends posi- 
the 
the melting zone, 


off molten. 


upon 


stock. with 


tion of 
as the material runs 


Ox:dized Metal. 


the blast attacks the 


oxidized 


first 


Whether 


lining and this eats up the 


metal, or the oxidized metal unites 


the 
silica, 


ash of the coke, needing so 
little. The 
blown 

rich 


with 
little matters 


1- 
Ss or 
slid? 


upward 


very 
formed eventually 
the 


greedily 


gets 
and to sides» the 
the ‘lining, 
and slag 
In the case above cited where the 
i the 
the slag contained 43.50 per 


iron oxides eat 


great quantities of result. 


melting loss was over half metal 


cent iron. 

A study of the St 
look 
Melting in 


given 


Louis results 


one to into the melting 


little. 


leads 
the 
best 
the oxidiz- 


process a cTu- 


cible has always the re- 
because 


are ata 
proper 
doing away 


sults, and simply 


minimum. In 


ing influences 


the air furnace, attention to 


the melting, the 
the 


sand bottom, by making this approach 


and with 


thin edge of molten metal on 


January, 19 


more the open-hearth shape, d 
away with much of the oxidation 
sulting in weak metal. In the op: 
hearth as well as the air furnace, ¢ 
reduction of the time in melting d 
more than anything else 
the quality of the metal. 


this melting time means 


to keep 
To red 
a first-cl 
knowledge of the process. 


Melting in the Cupola. 


In the case of the cupola condit} 
are more complex. It is necess 
to see what function each part of 
Take the coke b 
this may be divided into three par 
The first is that portion below 
tuyeres which serves as a filling. 
occupies the space intended to h 
molten iron, and 
balance of the charges. 


Operation serves. 


the holds up 
The 

portion of the bed is that just ab 

the and up to the zone 

melting. In this space the blast 

its oxygen more or less converted 

carbonic acid and carbonic oxide. The 


sect 


tuyeres 


third portion is the incandescent coke 


at which the actual melting takes 


place. The second and third portions 
shade into 
temperature of 
the comparatiy 
dull heat of the bottom filling, to 
hottest part at the melting line. 
the metal melts, this it may 
called, naturally drops down- 
ward, and when all of the first charge 
the first 
falls on the 
The second charge 
iron is melted» the bed dropped in 
doing, and again the next intermediate 
coke charge brings it up again, an 
so on. On the nicety of the charges 


of the coke, of 
other, 


rising 


course, 
each the 


coke from 


line—if 
be so 
is gone, intermediate coke 


charge bed, bringing 


upward again. 


depends the rate of melting, meltin 
loss, and a number of other things 


Melting Zone. 


That practically only the portion 
the coke above the tuyeres does 
melting is proven by the fact that 
many foundries, where it is not 
sired to hold any metal in the cup: 
the tuyeres are placed a few inc! 
from the bottom. Again, that 
lower portion of the coke above 
tuyeres is also not effective for g 
is shown by the damage done wl! 
the gets too Therefore 
only the upper part of the coke cha: 
should be 


iron low. 


counted as_ effective, 
study be given it to see how it 
be made more effective. 

The first question that presents 
self is, if only the upper part of 
coke bed does the melting, and 
part being used 


up in so doing, 
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smali coke charge 


eplaced by the 
bove—why is the first charge in cu- 
ylas made heavier than the rest? It 
eems unreasonable, in fact, absolutely 


Iron does not 
until the coke has 
urned down to the proper point. It 
ikes more coke burned away after 
ielting starts, to care for a big first 
harge, than for a little one, such as 
he ones subsequently used. There- 
ore with the big charge, the coke bed 
as been lowered so much that the 
ibsequent coke charge does not re- 
tore the bed to its original height— 
n fact far from it. The second iron 
harge therefore does not begin to 
melt where the first one did, but 
much below it; result, burnt iron in 
This goes right on for 
very charge, the latter 
end of each being too low and near 
the blast which at this low point con- 
tains a large quantity of unconsumed 
oxygen. Usually we find that the 
intermediate coke charges are just a 
little large, and gradually the line of 
melting is brought back to where it 
should be, and the burning 
trouble is confined to the first part of 
One often that to- 
end of a heat the 
‘omes slow, and by cutting the coke 


icorrect, to do so. 


egin to melt 


hoth cases. 
succeeding 


hence 
he heat. hears 
ward the iron 
in the last charge a little, quicker re- 
This is simply 
large coke charges 
melting 
be burned 


sults are obtained. 
extra 


bed 


hence 


due to the 
bringing the above the 


line, and coke must 


vay to get the iron into the proper 


lace again for melting. 
Conclusion. 


Che conclusion that one must arrive 
if the reasoning is correct, is that 


the first charge shall be no larger 
than those succeeding. 
The second conclusion is the nat- 


ural result of the first, and that is, if 
he wumreasonable fluctuation of the 
melting zone produced by an excess- 
does damage 
not make all 
alike, but as 
all as it is possible to make them, 


ely large first charge 
the metal, then why 
he charges not only 
order to hold the melting line as 
nstant as possible. 
Herein lies the change I suggest in 
pola practice as it is carried on to- 
y. I have tried this method repeat- 
ly in the last year with remarkable 
sults, nearly all the imperfections 
beginning of this 
per being wiped out wherever the 


made 


entioned in the 


arges were very small, the 
d started off at the right height, the 
termediate propor- 


uniform 


charges 
that 


coke 


ned in such a way 
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melting resulted throughout the heat, 
and of course the chemical composi- 
tion correct, and charging and melt- 


ing accomplished with care. 


Proper Height of Coke Bed. 


The bed may be accepted as of 
proper height when iron comes at the 
spout in seven to 10 minutes, the lat- 
ter time being preferable. The charges 
are made so small that the coke be- 
tween just covers them and no more. 
The ratio of iron and coke is kept 
just the same as before in starting 
off this way, except that after de- 
ducting the coke for the bed from the 


sum total of coke charged, all the 
iron and all the coke left is divided 
up into equal and small charges. 


After operating for a time, it will in- 
variably: be found that the coke can 
be reduced somewhat as the small 
charges keep the melting so uniform 
that the fuel formerly used in mak- 
ing slag and keeping it hot, is used 
for melting iron. 

note 


be of interest to that 


with cupolas of about 54 inches inside 


It may 


diameter, the metal charges have been 


made as low as 750 pounds each, and 


with admirable results. In general, 


however, it is well to be guided by 


the coke between the metal charges, 


keeping this down to the smallest con- 
venient amount. In this way there 
coke 


right, up to the 


ig a quick succession of layers 


bed 


In no case is the metal 


to keep the 
proper level. 
melting line 
is lowered very materially, 


charge so large that the 
and hence 
a minimum amount of iron is burned. 
This results in practically wiping out 
pin holes, the removal of draws, gas 
pockets, a lessening of strains which 
mean cracks» and the closing up or 
rather the prevention of spongy metal. 
All this, of -course, not in its entirety, 
so great a that the 
discount is lowered to a highly grati- 
I could name case after 
case, where upon being called in to 


but in measure 


fying extent. 


overcome such difficulties, this simple 
and logical charging method has ac- 


complished everything that could be 


desired. I take pleasure, therefore, in 


giving it to the foundry trade for 


criticism and trial. It may help some- 


make 
subjected to 


one who has castings to which 


are machined and pres- 


sure tests. 


call attention to the 
greater uniformity in the mixture ob- 
tained by this small charge 
This alone 
smaller 


I need not 


method. 
it to the 
oftentimes 


would commend 
job founder 
bull 


who 


has either no ladle, or a very 
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small one, holding say half of a charge 
only. 


Charging the Cupola. 


My own suggestion for charging a 
cupola, especially for big heats, would 
be about as follows: Have the cu- 
pola cut off, say 6 inches above the 
platform, and arrange a hood further 
up to draw off the gases. This I be- 
lieve is done in England in some 
places. Have a large cylinder of the 
inside diameter of the cupola, and 
provided with a drop bottom. Place 
the charges for the cupola inside this 
cylinder, or several of them, laying 
the metal, scrap and coke evenly and 
carefully. Do this in your metal yard. 
Then transport to the cupola, run 
directly over it by some overhead 
method, and drop the charges square- 
ly into the cupola. This will reduce 
the platform labor to next to noth- 
ing, allow the charges to be weighed 


and laid right, and it involves only 
the handling in the yard. It would 
be mechanical charging in its best 


and rather effective than 
the present blast furnace hoist. 


sense, more 


SHRINKAGE OF CORED CAST- 
INGS. 
By W. J. Keep 
Question :—The poured 
into some of our molds, will bubble at 
the gate. 


iron when 
If we use a riser and a basin, 
the iron bubbles in the basin considera- 
Do you think this 
is caused by insufficient venting of the 
mold? - The castings are shaped like a 


bly before it sets. 


roll, having a diameter of 6 inches, 
are 6 inches long, with a 1% inch hole 
cored through the center. The cast- 
ings were poured on end. Notwith- 


standing the use of a riser there is con- 
siderable shrinkage in the end of each 
of the castings which were molded by 
machine. The shrinkage was not quite 
as great when molded by hand. The 
shrinkage of the castings molded on 
the machine was directly underneath the 
riser. 


Answer:—The bubbling of the iron 
is caused by insufficient venting of the 
core, or from a core that has not been 
sufficiently dried. You should also have 
a free vent through the bottom of the 
mold for the escape of gases from the 
core, and have the cores absolutely dry. 
If you could make your iron enter the 
bottom of the mold and flow some iron 
through it, you would remove all of the 
gas. The iron when cast should always 
lie perfectly quiet, should 
bubble. 


and never 





A NEW ROCK-OVER MOLDING MACHINE 


Developed in the plant of the Best Foundry Co., and embodies 


many novel and practical features---Modern stove plate practice 


T THE plant of the Best Foun- 
A dry Co., Bedford, O., the foun 

dry division of the American 
Stove Co., stove plate is molded al- 
most entirely on machines, of which 
approximately 120 are in use. To 
pattern is’ the 


print-back a excep- 


tional rather than the usual practice, 
nor is the sand especially prepared for 


this work. 
Rock-Over Machine. 

For some time a rock-over machine 
provided with a simple bottom board 
leveling device, designed by Henry M 
Molder, 


been in use. 


manager of the plant, has 
As originally built it 
was satisfactory for shallow work, but 
to accomplish the drawing of pat 
terns of deep draft, it has further 


} 


mf 1 
been equipped 


been improved and has 
with two plungers which drop the 


mold 


machine, Figs.°4 and 8, which is used 


away from the pattern The 


for molding the drag, is portable, be 
ing mounted on four wheels, and 

rocking-over of the pattern plate is 
accomplished in practic 
manner as on other machines of this 


type. The pattern plate is bolted 








fer | 


i 





the pattern frame which is attached 
to adjusting guides fastened to a 
shaft operating in cast iron uprights, 
while spiral springs facilitate the roll- 


ing-back of the pattern plate. 
Leveling the Bottom Board. 


The leveling of the bottom board 
is accomplished by the four equalizing 
posts, B, Fig. 4, which rest on spiral 
springs and are depressed when the 
mold on the bottom board is rocked- 
over and comes in contact with them. 
The posts are clamped in position by 
the upward movement of the levers, 
C. After the pattern plate has been 
vibrated and the flask clamp removed, 


1e table supported on the plungers 


> 


mn which the mold is resting, is 
lowered by the forward movement of 


1 
+} 
I 


the lever shown at the side of the 


machine. This lowers the plungers 
and drops the mold away from the 
pattern. The plungers are well pro 


entirely enclosed, and 


tected, 


being 


are operated by cams which are in 
continuous contact with the plungers, 
insuring a steady and uniform drop of 
the mold. The cams are attached to 


to which the lever is keyed 


The plungers are 3 inches in dian 
eter and have a drop of 2 inches, 

this, together with the  rock-ov 
movement, permits of the handling 
patterns 6 inches deep. By increasi: 
the length of the plungers any desir: 


drop can be secured. 
Adjustable Pattern Frame. 


The adjustable pattern frame is o1 
of the novel and practical features 
this machine which makes it possib 
to use flasks of varying depths, fri 
3 to 6 inches. The pattern frame c 


be raised or lowered by adjusti 
guides attached to the center sh 
The guides are slotted, insuring p 
fect alignment in all positions, 
are graduated to facilitate their 
justment. When a change in the 


justment of the pattern frame 


made to accommodate a flask of 
ferent depth than the one previou 


used, a corresponding change sh 


dS 
be made in the height of the 
1 


egs on which the pattern frame, 
tern and flask rest while the mold 


being rammed. The two _ legs 
through sleeves in the rear end of 
r 1 


molding machine frame and are 
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Fic. 2—F oor or 80 Stove Tor Moitps, ONE Day’s WorkK FoR Two MEN 


n place at the desired height by split 
lars clamped by bolts. The bind- 
ig rods as well as the flask clamp 
re also adjustable at the points at Large Stove Top. 


hich they are attached to the ma- 


the binding rods and the flash clamp flask in which it is molded is 30 x 50 
should likewise be made inches. In pattern frame 
shown 


the leveling posts h 


justed. After vibrating 
pattern ever mounted on a and 


+1 ~] . 
tne Clamps 


been ad- 
is shown the larg: the pattern 
throwing off the flask clamp, the 


; ‘ 
ever at the 


hine and can accommodate flasks up plate 
to 6 inches in depth. Wena change molding machine. It is side of the machine is 
the adjustment of the pattern plate f ve top 27 x 45 incl 

made, a corresponding change in 


lowered and the mold is dropped away 


and weighs only 34 pour 7 


from the pattern, as shown in Fig. 7. 


sectarian OA tr. 


fr 


Fic, 3—Two Stove ENp SHELVES MADE IN ONE MoLp on A Rock-Over MACHINI 
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Fic. 4—Rock-Over MAcHINES SHOWING LEVELING Posts AND Fic. 5—Drac or A Stove Tor Mo tp, 27 x 45 INcHEs, Mai 
on A RockK-Over MACHINE 


PLUNGERS 
The finished mold with the pattern 
plate rocked back is shown in Fig. 5. 
On the machine, 57 molds constitute 
a day’s output, as compared with nine 
on the floor. 
Several. of these machines in use in 
the Best foundry are shown in Figs 
ib and 3. t 


shown at t 


The drag of 


he left in Fig. 1 and the 


a stove top 15 


cope at the right. Fig. 2 shows a 


floor of molds made on this machine, 
80 constituting a day’s work, two 
handymen being employed. The flasks 
are 30!%4 x 31 inches. In Fig. 3 are 
mounted on 


shown two end shelves 


an Osborn rock-over machine, the 


1 


drag being on the left and the cope 


cc p¢ 
on the right. Two men operating the 
drag machine and the c 
duce 135 


ype stand pro- 


molds. daily, as compared 


with 75 to 80 of the end shelves made 


one in a mold by a molder working 


on the floor. 


The stand on which the copes are 
shown in Fig. 9. It is 
mounted on four wheels so that it can 


rammed is 


easily be conveyed from one part of 
the shop to another, and the pattern 
bolted to the 
machine can be 


plate is frame. The 


rock-over used for 
all kinds of work for which machines 
of this type are adapted, and this as 
well as the cope are now being manu 
factured for the foundry trade by the 
Mfg. Co., Cleveland, in three 
sizes, for flasks 18 x 30 inches, 30 x 
36 inches and 40 x 50 inches. 


Stove Shop. 


foundry is one of the 


Osborn 


The Best 
most modernly equipped plants of its 
With the ex- 
ception of the heavier sections, prac- 


kind in the country. 


tically all of the stove plate castings 


are machine-made. The molding ma- 


chine equipment is unusually com- 
plete, and includes 15 pairs of Osborn 
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RESTING ON PLUNGERS 


CLAMP IS 


3EFORE THE 
KNOCKED OFF 


rock-over machines, five Berkshire au- 

tomatic machines, two Modern m 

chines made by the Arcade Mfg. Co 

six pairs of Pridmore stripping plat 
10 Tabor 


machines and 80 


machines, power ramming 


Adams squeez: 
In addition, match plates are used ex 
tensively. work, 


etc., will shortly be mounted 


Deep including 


pots, 


the Osborn machines. 


Arrangement of the Foundry. 


The foundry is 400 x 180 feet 
the melting is done in two cupolas 
lined up to 72 
furnished by 


having 84-inch shells 


inches. Blast is 


motor-driven Roots _ blowers, 
length of the blast pipes being 
duced to a minimum, as shown in [ig 


2. Each furnace is located at a point 


100 feet from the ends of the foun- 


dry and 90 feet from the sides, 
the greatest 


distance that iron must 
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Dropped AWAY FROM THE PATTERN 








Ste 


nc 


L/ 















January, 1909 


be carried is 100 feet. Pig iron, coke 


and limestone are delivered to the 
charging floors through enclosed in- 
clines leading to the storage yard 


where the charging buggies are filled. 
Electric elevators in the foundry con- 
vey the sprues and _ gates to the 
‘harging floors. 

In addition to the foundry, the plant 
includes cleaning and pattern storage 
lepartments. The castings are shipped 
o the various plants of the American 
Co., where the 
nounted and finished. 


Stove stoves are 
The daily out- 
put, approximately 45 tons, is made 


up of 40,000 to 50,000 pieces of an av- 
rage weight of about one pound. 


Printing-Back. 


While patterns can be successfully 
printed back on the Osborn rock-over 
machine, this practice is not followed 
in this plant, which is somewhat un- 
isual on stove work. It has been 
found that the castings thus made have 
as good a finish as when the patterns 


are printed-back, nor do they suffer 
in color. Facing sand is used on the 
patterns only, prepared in the pro- 


portions of 1 of facing to 16 of sand, 


but in no other way is the sand 


mixed especially for this work. No 
difficulties have been encountered from 
stove 


the warping of they 


thickness, 


tops, as 
usually are of a uniform 
but when this does occur it is readily 
ramming the molds 


slightly harder on the ends. 


overcome’ by 
Owing 
to the heavy sprues and runners re- 
quired on stove plate castings, practi- 
cally 45 per cent of the melt consists 

this 


scrap and is returned to the 





LANCASHIRE BRANCH OF THE 
BRITISH FOUNDRYMEN’S 
ASSOCIATION. 














At the December 


Lancashire British 
L. Rhead 
pyrometers 
and high temperature measurements. In 
s opening remarks he directed at- 
ention to the fact that the tempera- 
ture at which many metallurgical op- 


branch of the 
Foundrymen’s Association, E. 


elivered an address on 


erations are carried on have a great 


inluence on the quality of the fin- 


material. For this reason he 


said that it is record 
h temperatures with a greater de- 


is ed 


necessary to 


gree of accuracy than is possible by 
sisht only. He described the 
istruction and use of many of the 
truments now manufactured for 
temperatures. 


also 


isuring high 
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Fic. 8—Rock-Over Mo.tpiInc MACHINE 


SHOWING PATTERN PLATE ADJUSTING 


DEVICE 


NOTES 


UNTZ metal is a copper-zine alloy 
M of very definite chemical composi- 
tion and possesses remarkable 
mechanical properties which have been 
well known in practice for many years. 
The precise relationship between definite 
heat and mechanical treatment of this 
alloy and the changes which this treat- 
ment produces in the ultimate tensile 
stress, percentage elongation, resistance 
to shock, etc. have only been compara- 
tively recently investigated. 
Phospro-bronze is a more compli- 
cated material than Muntz metal, and 
on this account it is all the more impor- 


tant that compositions of a suitable 


*Abstract of paper read at the Bir 
Metals 


mingnam 


meeting of the Institute of 


ON PHOSPHOR-BRONZE* 


BY A. PHILIP 


chemical character shall be selected for 
carrying out an investigation of its me- 
chanical and microscopic character, as 
modified by heat and work. 
With phosphor-bronze, the 
compositions 


range of 
selection 
somewhat 
case with 
Muntz metal, restricted within very nar- 


from which a 


can be made is in 


great, and is 


practice 


not, as in the 


row limits. On this account it appears 
to the writer that the first steps towards 
the selection of a suitable phosphor- 
bronze composition upon which further 
investigation as to the effects of heat 
and work treatment can be carried out, 
must consist in the consideration of as 
large a number as possible of mechanical 
tests made upon phosphor-bronze alloys 
of different known chemical compositions. 
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Published results of the chemical and 
mechanical tests carried out on the same 
samples of phoshpor-bronze are scarce, 
mechanical 
material whose chemical com- 


although many results. of 
tests on 
position is not stated are available, while 
conversely, results of chemical analysis 
have also been given without the results 
of any mechanical tests. 


Chemical Specifications. 


The object of the present notes is, 


therefore, twofold: First, to put on 
record connected results of the chem- 
ical and mechanical tests of a consid- 
erable number of samples of phosphor- 
bronze with the view of arriving at 
some general provisional conclusion as 
to the most reasonable chemical speci- 
fication for this material; and second, 
results, 
a selection to be made of one or more 


to enable, by means of these 


compositions upon which further ex- 
haustive investigations may be carried 
out as to the connection between me- 
chanical properties and heat and work 
treatment. 

All the 


the exception of 11 samples of rolled 


samples are castings with 
or drawn alloys. 

The whole of the samples may be 
approximately divided into five groups, 
namely: 

Drawn rolled or forged phosphor- 
bronze, such as rods, rolled plates and 
sheets, rivets, wire, etc. These all con- 
tain at least 94 parts per cent of cop- 
per, with phosphorus varying from 
0.11 up to 0.4 per cent, the remainder 
being tin. 

Small Castings—These are described 
as castings only, and were so described 
on receipt for test at Portsmouth. In 
general the 


which these samples broke was low, 


ultimate tensile stress at 
varying from 26,000 pounds to as high 
as nearly 36,000 pounds per square inch, 
while the copper varied from 82.3 to 90 
per cent, and the phosphorus from 0.3 
to 0.71 per cent. Owing to the difficulty 
of making mechanical 


samples and the usually unavoidable ra- 


tests on small 
pidity in cooling, somewhat low results 
are to be expected in material of this 
character. 

Bearings.—These contain from 84.5 to 
91.0 per cent of copper and 0.37 to 0.85 
per cent of phosphorus. The ultimate 
tensile stress varies from 15,520 up to 
52,800 pounds per square inch, and eight 
out of the 10 samples have an ultimate 
tensile of over 37,600 pounds. 

Sheaves for Blocks —The composition 
of the 25 samples is copper 87.73 to 92.3 
phosphorus 0.15 to 0.73, and 17 out of the 
20 samples containing more than 0.3 per 
cent of phosphorus gave an ultimate 


tensile of over 34,000 pounds per 


square inch. 


“We Founory 


Gear Wheels, Pinions and . Worm 
Wheel Rims.—These 19 samples contained 
from 88.5 to 95.5 parts per cent of cop- 
per, and from 0.07 to 1.56 per cent of 
But of the 13 of these 
samples containing from 0.3 to 1.0 part 
per cent of phosphorus all except one 
gave an ultimate tensile of 40,000 pounds 
or over, and another gave an ultimate 
tensile of 37,000 pounds. These 13 sam- 
ples contained from 887 to 95.5 parts 
per cent of copper. 


phosphorus. 


Specifications for Phosphor-Bronze. 


From a study of these results the 
writer proposes the following as a pro- 


visional specification of the chemical 


composition of phosphor-bronze casting 
to give in larger castings an ultimate 
tensile of over 34,000 pounds per square 


inch and an elongation on 2 


inches of 
not less than 20 per cent. 


Per cent. 

Copper 90.0 to 92.0 

Tin 7.4to 9.7 

Phosphorus 0.3 to 0.6 
The above specification is 


very close to the specification adopted by 


proposed 


Table 


Results 
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phosphorus to be present in terms of 
the amount of copper phosphide or tin 
phosphide employed in the mixture for 
This of specification 
is unsatisfactory on account of its am 


melting. method 


biguity. One specification of this char 
acter specifies the amount of phosphorus 
and copper to be employed in manufac 
turing the copper phosphide used, bu 
notwithstanding this it is not possibk 
by this means to insure that the cop 
per phosphide, or still ‘less the final phos 
phor-bronze alloy, shall contain the defi 
nite amount of phosphorus required, be 
cause indefinite amounts of phosphoru 
lost first in the manufacture 
of the copper or tin phosphide, and sec 
ondly in the melting and casting of the 
phosphor-bronze itself. 


must be 


The only satis 
factory method of specifying the amount 
of phosphorus is to specify the pet 
centage which is to be present in the 
finished metal, thus allowing the manu 
facturer himself to proportion his addi 
tions of phosphorus in such a manner as 
to secure the final necessary percentag: 


I. 


»f chemical and mechanical tests on phosphor-bronze alloys containing over 0.7 parts pe: 


cent of phosphorus. 


Results of Chemical Tests—— 


{ Tin, 
Character of Sample— srcent. Per 
Bearings 84.5 14.5 
iston packing 10.84 
wheel 
Gear wheel 
Piston packing 
Rearings 


Bushing 


Gear 


Castings 
Bearings 


Beari 


Worm wheel rim 
Worm wheel 
Worm wheel rim 
Worm wheel rim 
the Admiralty in 1905 for phosphor- 
bronze material used in the construction 
of H. M. S. Dreadnought, namely: 

Copper 

Tin 

Phosphorus 

This composition was required to give 
an ultimate tensile of 34,000 pounds per 
square inch and an elongation of 15 per 
cent on a 6-inch length, and to with- 
stand bending over a 2-inch bar until 
the two sides were parallel without any 
This 1905 Admir- 
however, 
this 
paper, and it is of interest to see how 


cracking taking place. 
alty 


based 


specification was not, 


upon the results given in 
closely two independent estimations of 
the best chemical 
tion have agreed. 


probable composi- 


Phosphorus Content Specified. 


Some specifications for phosphor- 
bronze composition with which the writ- 


er is acquainted specify the amount of 


cent. 


Ultimate 
tensile Percentaye 
in tons per elongatior 
square M 
inch. 


Zinc, Phosphorus, 
Per cent. Per cent. 
Nil 0.86 
0.82 
1.43 
1.56 
0.97 
0.82 
0.77 
0.71 
0.78 
0.71 
0.72 


Nil 0.73 


an 


os 


——~ 


Nil 0.96 
Nil 0.98 
Nil 0.95 
Nil 0.86 
Such 
with the particular practice of melting, 
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additions must, of course, vary 


etc.. adopted. 
Bearings. 


For phosphor-bronze _ bearings e 


amount of phosphorus undoubtedly 
should be high, but what the particular 
best limits should be the writer is not 
prepared to state definitely, but it should 
from 08 to 


or possibly higher. 


probably be 10 per cent, 
From the results of the chemical and 
tests appears to be 
some indications that in a given phos- 


mechanical there 
phor-bronze alloy of definite comp: 
tion containing from 88 to 90 per c: 
of copper, the raising of the amount 
phosphorus present tends to somew!l 
raise the ultimate tensile stress, but 


the same time lower the percenta 


Probal 


elongation of all 


elongation of the material. 
the percentage 
need not be ve 


used for bearings 
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high, but hardness, or at least a low 
co-efficient of friction, is of chief im- 
The secret of the value of 
phosphor-bronze for bearings is, in 
fact, probably due chiefly not to its 
high ultimate tensile, but to the fact 
that, as will be pointed out more in de- 


portance. 


tail later, the high phosphorus bronzes 
consist of a network of a hard copper 
phosphide supported and held together 
in a matrix of a softer copper-tin alloy. 


Results of Chemical and Mechanical 
Tests. 

Table I, giving the results of chemical 

upon all 

amples of phosphor-bronze now under 


é ind mechanical tests made 
e onsideration 
ent of 


alling attention to the general properties 


containing over 0.7 per 


phosphorus, is of interest, as 


if bronzes of higher phosphorus content 
{ different compositions. 
Effect of Traces of Phosphorus Upon 


Gun Metal. 


It is frequently claimed that in a phos- 
phor-bronze casting, it is only necessary 
hat the 
horus shall be present in order that the 


most minute traces of phos- 
e material shall possess all the best qual- 
Although 


claim is 


phosphor-bronze. 
that this 
must be freely admitted 


ities of a 
is not considered 
irrect, yet it 
at very small traces of phosphorus in 
gun metal alloys are frequently accom- 


panied by remarkably satisfactory me- 


anical properties. 


This is particularly 
These samples were 
metals, the 


nounts of copper, tin, lead and zine, 


shown in Table II. 


iginally tested as gun 


alone being determined. On the receipt 
of these analytical results the overseer 
who had sent the samples for test wrote 
tating that all these samples exhibited 
ng, exceptionally high and uniform tensile 

mgation tests and, asked as to wheth- 


any explanation could be given; it 
en occurred to the writer that phos- 
horus might be present, and on being 
looked for it was found in very minute 
ces (less than 0.005 per cent) in all 
samples. The general effect of phos- 
twofold; first, it 
noves any oxygen present in the alloy, 


rus is apparently 
ent, rr 
is improving its ultimate tensile and 
ngation tests; and second, further ad- 
still further tensile 


1 elongation tests up to an amount as 


ions increase its 
OSI h as about 0.7 per cent of phosphorus 
1 at the same time increase its hard- 
Ss, aS measured by resistance to abras- 
wiles by a file. 


during 


the writer’s 
that it 
tending to become a general practice 


It has been 
erience recent years 

add minute traces of phosphorus to 
g metal alloys in which its presence 


ot required by specification, in order 
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to secure more satisfactory mechanical 
tests. 


The Condition in Which Phosphorus 
Exists in Phosphor-Bronze. 


If sections of samples of phosphor- 
bronze containing from 0.1 to 2.0 parts 
per cent of phosphorus are prepared and 


Table ITI. 
Mechanical and chemical tests on gun metals 
containing traces of phosphorus. 
Reduc- 
Ultimate Elonga- tion 
tensile tion, of 
in tons percent area Copper, Tin, Zine. 
square ontwo per per per per 
inch. inches. cent. cent. cent, cent. 
19.5 21 20 86.6 11.8 1.6 
19.8 20 23 86.6 11.4 2.0 
19.7 32 30 86.7 Lb 1.6 
19.0 24 23 86.8 11.4 1.8 
20.5 25 25 86.5 11.8 1.7 
19 27 29 87.0 11.5 1.5 


A trace of phosphorus 


(less than 0.005 per 
cent) was present in 
all these samples. 


polished and examined under the micro- 
scope, without etching or coloring in any 
way, by means of vertical illumination, 
it will be noticed that as the phosphorus 
rise a net work of 


contents pearly 


gray color can be distinguished in in- 
creasing amounts clearly outlined against 
the redder color of a copper-tin alloy. 
This effect, although readily apparent to 
the eye, is not easily photographed, and 
it is considered that for a uniformity of 
examination it is desirable to as far as 


possible avoid the use of etching or 

The ap- 
parent color between the grayer and the 
redder constituents is very much like 
that seen when the disc of the full moon 
is seen low on the horizon, the markings 
on the moon contrasting with its reddish 


higher 


coloring effects. difference in 


lights in very much the same 


tints. 

It is considered that when phosphor- 
tin or phosphide of copper is added to 
copper or a copper-tin alloy the phos- 
phorus combine. the copper, the 
tin being reduced to the metallic state, 
and on cooling the copper-phosphide sep- 


with 


arates out in a pure or nearly pure 
form and give rise to the gray 
network while the redder matrix con- 
sists of the copper-tin alloy  con- 
taining very little, if any, phosphorus. 


A SMALL REGENERATIVE OPEN- 
HEARTH FURNACE 


SMALL regenerative open-hearth 


furnace recently built and 


A 


dry, by 


Op- 
Steel foun- 
W. M. Carr, metallurgical en- 
New York 
350 to 500 


one 


erated at an eastern 
gineer, 120 Liberty street, 
City, 
pounds of steel per heat, 
of the 


has a capacity of 
and is 
furnaces 


smallest regenerative 


ever built, the hearth area being meas- 


ured in inches while the length of 
the structure over all is less than 7 
feet. It is so small that it can easily 
be placed inside of a five-ton fur- 
nace. While this furnace is acid 
it can be lined basic if desired, and 
it will make a heat in one hour 
and 45 minutes. It is operated by 
one man, who does the _ charging, 


melting, working down and tapping. 


Important Discoveries. 


discoveries 


he prin- 


A number of important 
were made in its operation, t 
cipal ones being its extreme sensi- 
tiveness to control of temperature, its 


addi- 


charge to the 


rapid recovery of heat after an 
the 
already molten bath, and its low fuel 
this dis- 
the the 
fuel consumption would increase with 
the the 


tion of a part of 


regard it 


effect that 


consumption. In 


proves theories to 


a decrease in size of hearth 


volume. This was found not to be 
the case since the oil consumption was 
as low as one gallon for each 100 


pounds of metal melted, while in the 
ordinary the 
tion of oil is close to 50 gallons per 
ton. 


open-hearth consump- 
The low fuel ratio is due to the 
reflected heat the 
this effect being more pronounced as 
the 
walls 


from hearth walls, 
the distance 
the bath 


creases. 


between 
the 


surface of 
and roof de- 
The radio-activity of the re- 


and 


fractory walls becomes more intense, 
the metal melts more quickly, and the 
losses by radiation through the walls 
outwardly are less. The result is that 
the metal is hotter than any produced 


1 
i 


by the ordinary sizes of open-hearth 


furnaces. 


Temperature. 


By actual measureinent, it is claimed 
by authorities that the temperature of 


the ordinary open-hearth is 1,600 de- 


grees, Cent., but the temperature of 
this furnace at full working heat is 


between 1,700 and 1,750 degrees, Cent., 
a reliable radiation pyrometer having 
used. At the 
metal is hot enough to pour light, thin 


been this temperature 


sections, is of good quality and of 


uniform composition, bearing compari- 
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son favorably with ordinary cast steel. 


Removable Chamber. 


-The furnace chamber is made re 
movable and entirely detachable from 
the ports. Instead of transferring the 
metal to a ladle when ready to pour, 
a step always causing more or less 
undesirable chilling, a stopper rod is 


inserted through*the charging door 
and engages with a nozzle fitted in 
the tap hole. In this way the molds 
can be brought to the furnace, which 
is rolled over to the pouring position, 
and the flow of metal is controlled 


If desired, 


by the stopper rigging. 
f 


the furnace can be picked up by a 
crane and can be carried to the molds 
which are to be poured. Being de- 


tachable, several chambers can_ be 
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an 


| 


REGENERATIVE OPeN-HEARTH 
FURNACE 


A SMALL 


kept on hand, and in the event of re- 
pairs a freshly lined chamber can be 
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substituted for the one burned out, 
the one set of hot checkers answering 
for the different 
furnace is taken away from the ports, 
means are provided to close the ends, 
thereby conserving the heat. The ar 
rangement combines a melting cham- 
ber and pouring ladle. 


chambers. If the 


Melting Alloys. 


The furnace can be used for melt 
ing nickel and all having 
high melting point, which are noy 
melted only with difficulty in coke or 


alloys 


oil fired crucibles. it can als 


for melting malleable, semi 
furnace iron, 


red brass. For such 


be used 
steel, air copper an 

purpose 
pronounced 


the economy’ will be 


owing to the high fuel efficiency 


A COMPACT ARRANGEMENT OF A MOLDING 
MACHINE FOUNDRY 


HE disposition of molds in foun 
iy dries using molding machines, 
owing to their rapid accumula 
serious 


tion, is a problem, and can 


only be met by greatly increasing 
individual floors. In 


R. Worthing 


Harrisonfi N. J., this problem has been 


the size of the 
the new Henry plant, 
successfully solved by continuous pour- 
ing, and the size of the floor is small 
as compared to the output. 

In the 
the distance from A 


accompanying illustration, 


and from D to 


area, which sepresents one floor, 75 
flasks, shown at G, 2 feet square and 
18 inches deep, are handled daily. 
The distance from this floor to the 
cupola, H to K, is 85 feet, and this 
is divided into seven floors. 

Each floor is provided with gratings, 
F, where all the molds are shaken out 
as soon as cast by a separate gang, 
which does the pouring and dumping 
ut, permitting the molders to work 
uninterruptedly on their machines 
throughout the day. The sand is 
dumped through the gratings into the 








' 


cellar, where it is tempered by an- 
other gang, and returned to the mol 
ers by vertical conveyors. This 
rangement allows the sand to co 
and permits each molder to have 
own grade of sand for the particul 
work on which he is engaged. 

In this department, 500 flasks 
the size mentioned are made daily, a: 
by this arrangement, both the flo 
space and the number of flasks 
quired are reduced to the minimum 
It will also be noted that the iron 


1 


carried only a comparatively short di 
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ARRANGEMENT OF A MOLDING MACHINE 


FOUNDRY 
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tance, an average of only 42% feet. 
Another advantage secured is in the 
pouring of the molds containing cores, 
shortly after they have been made. 
This precludes the possibility of the 
cores absorbing moisture from the 
sand. To facilitate the handling of 
the molds and castings, each floor is 
provided with an overhead trolley. 
The blast is put on at 8 o’clock in the 
morning, and the cupola is operated 
continuously throughout the day. 


WESTINGHOUSE RECEIVERSHIP 
TERMINATED. 

The receivership of the Westing- 
house Electric & Mfg. Co., Pittsburg, 
Sufficient 
funds are on hand to provide for all 
indebtedness held against the com- 
The employes lent substantial 
aid in the reorganization, and have 
purchased more than $600,000 of the 
new stock at par. 


was terminated on Dec. 5. 


pany. 


POROUS AUTOMOBILE CYLIN- 
DERS. 


By W. J. Keep 
Question:—We are having a_ great 


deal of trouble from shrink holes in the 
bosses of automobile cylinder castings. 
We have used a great many different 
mixtures, but these do not seem to 
remedy the difficulty. 

Answer:—This is not a question of 
iron composition, but of uneven cool- 
ing. The heavy boss is fluid when the 
rest of the casting is solid. The heav- 
ier parts of the cylinder should be 
made to cool as quickly as the thinner 
parts. Change the gating of the mold 
if you can to the thin parts or cut 
down the thick sections if possible. If 
not, place the chills against the pattern 
and put them in the sand. You can 
make small chills and get them in the 
cores, and this will set the iron at the 
bosses very quickly. The chills will 
fall out with the core sand. 

STANDARD SPECIFICATIONS 

FOR FOUNDRY IRON. 

At the monthly meeting of the Phil- 
idelphia Foundrymen’s 
held Dec. a 


for foundry iron 


Association, 
standard specifications 
were again. dis- 
ussed, and the matter was finally left 
n the hands of a committee, consist- 
ng of Walter Wood, Alexander E. 
Haldeman, Dr. 
Davis. 
They will plan proposed specifications 


Juterbridge, H. L. 
Richard Moldenke and Geo. C. 


nd report at a future meeting. 
YISCUSSION OF BRASS FOUN 
DRY METHODS. 


An interesting interchange of experi- 
neces resulted from a lecture given on 


“TRE FOUNDRY 


“Brass Founding” by Prof. T. Turner, 
at a meeting of the Birmingham branch 
of the British Foundrymen’s Associa- 
tion held Nov. 28, in the 
Technical School. 

Prof. Turner, with the aid of lantern 
views, described the essentials of a prop- 
erly arranged and equipped brass found- 
ry. The Birmingham 


Municipal 


brass foundries, 
however, as far as he knew them were 
far from ideal. In fact they seemed 
not to have been 
Topsy, “jest grow’d.” In America where 
“best selected” is little known, he added 
that the copper almost exclusively used is 
electrolytic. The percentage of purity 
desirable is 99.75 per cent. 


designed, but like 


The zine for 
fine brass should not contain more than 
0.35 per cent of lead, though for some 
purposes such as common red taps a 
higher percentage even up to 7, 8 or 
10 per cent is permissible. Lead in an 
alloy is desirable when the brass is to 
be machined, as it makes the metal hold 
up to the tool better. In regard to bronze 
alloys there is no difficulty in securing 
pure tin if one has the money to buy it. 

He said that phosphorus added as phos- 
phor-tin or phosphor-copper was advan- 
tageous as giving not only greater den- 
sity but a higher tensile strength, and a 
higher limit of elasticity in proportion 
to the tensile strength. Although more 
expensive than some other alloys, it has 
for some limited purposes a great advan- 






tage. In regard to furnaces and cruci- 
bles, he added, that if one has a fur- 
nace big enough for an 85-pound pot, it 
is very expensive to use it for a 56- 
pound crucible, and it is ruination to use 
it for a 35-pound pot. The space be- 
tween the pot and the side of the fur- 
nace should not be more than 6 inches. 

The discussion was opened by A. H. 
Hiorns. Referring to the lecturer’s re- 
marks on the peculiar effect of slow- 
cooling on bronze he said that he 
saw now very clearly why the ancients 
could harden their bronze so as _ to 
make with it razors, swords 
cutting implements. 

W. B. Parker said that he had found 
it very difficult to get copper with a 
guaranteed purity of over 9914 per cent 
and for this reason electrolytic copper is 
coming into more general use. 

F. M. Thomas remarked that a very 
small percentage of manganese intro- 
duced into brass or gun metal has 
a marked beneficial effect. For best gun 
metal, 88 copper, 10 tin, 2 zinc, the ad- 
dition of four ounces of manganese- 
copper alloy to 100 pounds of metal is 
sufficient, while for remelted ingots or 
scrap as high as 0.5 per cent weight can 
be used. This 


and other 


tensile 
strength several tons per square inch, 
and the 
harder to machine. 


increases the 
metal is only very slightly 
Tough copper is 
quite satisfactory and cheaper to use. 


MOLDING SASH WEIGHTS ON A 
JOLT RAMMING MACHINE 


OQ MOLD sash weights at the 
lowest possible cost, many 


schemes have been _ devised. 
The patterns for this work are mount- 
ed horizontally on practically every 
conceivable type of molding machine, 
stacked to facilitate 
pouring, and they are made in water 


the molds are 


cooled permanent molds, this process 
having been described in THe Foun- 
DRY, November, 1907. At a plant in 
Terre Haute, Ind., they are molded 
and cast on end at a molding cost of 
approximately 50 cents a ton, on the 
Norcross jolt ramming machine now 
built by the Arcade Mig. Co., Free- 
port, Il. 
in a flask, which is 31 inches in diam- 


The weights are molded 58 


eter, and as the sash weights are 1% 
inches in diameter the wall of sand 
between each mold is only % inch 
thick. 

Practically the entire weight is in 
the drag pattern, which is stripped 
through a plate on the machine. By 
the adjustment of this stripping plate, 


sash weights of varying weights and 
lengths can be made. The eyes 
through which ‘tthe ropes for fasten- 
ing the weights are passed are set in 
the drag patterns before the flask is 
filled with sand and remain in the 
mold when the pattern is drawn. A 
shank on the eye is imbedded in the 
made 


metal and the fastener thus 


compares favorably with the opening 
in the weight made by a green sand 
core, which is usually rough and has 
a tendency to cut the rope. The oval 


bottoms of the weights are made in 


oe 
| 


the cope, being molded on a jol 
ming machine, and buttons are set in 
each of these impressions for desig 
nating the various sizes of weights 
The metal is poured through one 
sprue with gates to each mold, from 
a bull ladle having a capacity of 700 
to 1,000 pounds. 


have been made in 10 hours, and the 


Sixty of these molds 


output of 10-pound weights was 34, 
800 pounds 
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The moldiag ma- 
Improvementsin chine, with its in- 
Molding Ma- 
chine Practice 


creased output, has 
wrought wonderful 

changes in foundry 
practice in a comparatively few years. 
Its possibilities have by no means been 
fully developed, and judged by recent 
progress the future should record 
changes and improvements that will 
eclipse all past achievements. The 
recent depression, instead of resulting 
in a lull in the molding machine trade, 
demand and _ the 


placed during the last three months 


stimulated orders 


have broken all records. Foundrymen, 
eager to reduce costs, have turned to 
the molding machine for aid, and the 
labor expense in many instances has 
been cut in two by their installa- 
tion. The prejudice of many foundry- 
men as well as their foremen, against 
machine-made castings is rapidly be- 
ing dispelled, not due so much to the 
representations of machine makers as 
the lower quotations of more _ pro- 
gressive competitors who have solved 
the problem of reduced costs by 
the use of mechanical molding appli- 
ances. Several stove manufacturers, 
almost entirely disregarding the ac- 
tion taken at the recent New York 
meeting of their organization, and 
without heed to future developments, 
large orders 


have recently placed 


for machines for early installation. 


Whatever bias has existed in the 
stove trade against machines, owing 
to their alleged inability to accu- 
rately print-back, has been dispelled 
by practical demonstrations in foun- 
dries where this operation is accom- 
plished successfully in daily practice. 
And now the assertion is made by 
one of the most skilled stove foun- 
drymen in the country that there is 
no need of returning the pattern to 
the mold. 


tional practice to print-back—a ‘time- 


In his plant it is the excep- 
consuming operation that does not 
proportionately add to the finish of 
the casting. As the output of his 
foundry averages 45 tons daily, his 
statement is well worthy of serious 
consideration. To a large extent, the 


successful operation of mechanical 


molding devices, of whatever type, 
depends upon the foundry foremen, 
and invariably the ensuing results 
will reflect the amount of enthusiasm 
he has displayed. This evolution in 
foundry practice should be mastered, 
as it is of comparatively greater im- 
portance than his knowledge of bench 
and floor work. Today, the foreman 
versed in machine work and the ju- 
dicious mounting of patterns, is giv- 


en preference by employers, _ re- 
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gardless of other attainments. The 
makers of these tools will gladly as- 
sist the foreman in equipping him- 
self in this new line of work, by 
written instructions as well as prac- 
tical demonstrations, and the fact that 
handy men are largely employed to 
operate the machines would indicate 
that they are built almost fool-proof. 


A retrospect of the foundry 
trade of 1908 is not com- 
plete without a reference to 


Trade 
Outlook 
the progress made in cast- 
limited 
opportunities for 


ing practice. The 
demand provided 
investigating problems that wert 
overlooked in the rush that 
attended the preceding years of pros- 
perity, and while it may be impossibl« 
to place dollars’ and cents values on 
these accomplishments at this time, nev 
ertheless they are factors which, if 
adopted and intelligently applied, will 
insure future profits. The use of per 


manent molds was greatly extended, 
and at one plant in the east an instal 
lation has been made for the production 
of cast iron soil and gas pipe. Th 
chilling of the casting, one of the sé 
vere drawbacks in the use of cast iro! 
molds, has almost entirely been ove: 
come by dropping the casting out of th 
mold immediately after the iron has set 
Permanent molds are now designed fo: 
bath tubs and hollow ware to be oper 
ated on the same principle as_ thos 
used for cast iron pipe. The use « 
molding machines in stove foundries 

another development that promises rey 
olutionary changes in the manufactur: 
of these thin sections. A small regener 
ative open-hearth furnace for heats 

low as 500 pounds has great possibilities 
and its operation has upset many th¢ 
ories held by experts in this line « 
work as to its fuel consumption, cost o 
maintenance and operation. <A larg 
number of furnaces for melting tl 
softer metals have also been placed o1 
the market to facilitate this work witl 
out undue oxidation. A change in th 
methods of charging cupolas has als 
been suggested, which entails small 
charges and results in a lower fuel con 
sumption. This has been successfull 
tried and the fuel ratio greatly reduce 
Business conditions, which were at thei 
lowest ebb during the early summ 
months, have shown a steady improve 
ment and the outlook for 1909 is et 
couraging. Prices of raw material 
have taken an upward turn and pig iro 
and coke are held on a higher basi 
than at any time during the last 1- 


months. Foundry iron is _ notably 
stronger in the east where heavy sales 


have recently been made, and_ standard 


— 2a ob 
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No. 2 is quoted at $17.25, Philadelphia. 
In the Chicago district, local grades of 
No. 2 foundry for eariy shipment have 
at $17, while southern iron is 
strong at $13.50 to $14, Birmingham. 


sold 





PERSONAL. 
L. A. Carlisle, formerly manager 
of the Bessemer, Ala., plant of the 


Central Foundry Co., New York City, 
will take charge of the affairs of the 
Smith Foundry Co., Bessemer, in 
which he is interested. C. W. Nixon 
has been appointed to succeed him. 

E. F. Axner, who was in charge of 
the Chicago office of Matthew Addy & 
Co., has been appointed to succeed A. 
H. Carpenter as manager of pig iron 
sales for the Tennessee Coal, Iron & 
Railroad Co., in the Chicago district. 

William the 
known Mechanical Engineers’ Pocket- 
book, and who was up to last June 
dean of the College of Applied Sci- 
ence at Syracuse University, will as- 
sume the duties -of general manager 
of the Sandusky Foundry & Machine 
Co., Sandusky, O., on Jan. 1. 


Kent, author of well- 


Robert Gilchrist, formerly connected 
with the Calumet Iron & Steel Co. 
South Chicago, Ill, and 
Brown & Co., New York, after 
the first of the year, become associat- 
ed with J. A. the owner- 
ship the Western 
Foundry Supply Co end the Metallic 
Alloys Co., 50 Church St., New York. 
The former company carries on a gen- 


Rogers, 
will, 


Rogers in 


and control of 


eral foundry supply business, and op- 


erates mills in East St. Louis and 
Elizabeth, N. J. The latter concern 
owns extensive manganese ore prop- 
erties in Elkton, Va. 

Herbert M. Ramp, superintendent 
of foundries of the Fairbanks, Morse 
Mfg. Co., Beloit, Wis., has resigned 


to accept the position of superintend- 
ent of the plants of the United Iron 
Co., Springfield, Mo. 

Wm. E. Flynn, for the past two 
years general foreman of the foundry 
f the Flynn & Emrich Co., Balti- 
more, will leave the employ of this 
-oncern, Jan. 1, to accept the position 
of general manager of the Gibson 
[Iron Works, Jersey City, N. J. 

Pierce G. Smith, formerly connect- 
ed with the Allyne Brass Foundry Co., 


accepted the position 
the City 
Foundry Co., of ‘the same place. 


‘leveland, has 


f sales manager of Brass 
Allen Gray has been elected presi- 
lent of the St. Louis Car Wheel Co., 
St. Louis, to John W. Nute. 
ohn J. Morse was elected manager. 
A. D. McAdam, formerly 
f the Car & 
detroit, later 


succeed 


auditor 
American Foundry Co., 
and manager of 


ales of the Michigan Malleable Iron 
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elected vice 


Damascus 


has 
dent of 


Co., been presi- 
the Brake Beam 


Co., Cleveland, and will devote his en- 


tire time to this concern’s interests 
after Jan. 1. 

NEW SECRETARY OF THE 
FOUNDRY SUPPLY 
ASSOCIATION. 

C. E. Hoyt, instructor in foundry 
practice at the Lewis Institute, Chi- 


cago, has been appointed secretary of 


the Foundry Supply Association, to 
succeed Henry M. 
Mr. Hoyt had 


perience in conduct of 


Lane, resigned. 


has considerable 
the 
foundry supplies and 

the 


shows given under the auspices of the 


exX- 


exhibits of 
equipment, hav- 


ing had charge of two successful 


Chicago Foundry Foremen’s Associa- 


the 


the 


tion, at Lewis Institute. At 














Hoyt 


annual meeting of the Associated 
Foundry Foremen, held in Toronto, 


Mr. Hoyt was elected secretary of this 


organization to succeed F. C. Everitt, 
who resigned owing to the pressure 
of his business affairs. 


A CHILLED PUMP PLUNGER. 
3y W. J. KEEP 


Question:—I would like to make a 


plunger 28 inches long which is to 


finish to a diameter of 14 inches, with 


walls % inch thick. What should be 
the thickness of the chill, and what 
allowance should be made for shrink- 


I would like to grind off as Lt- 


ager: 


tle of the surface as possible. 


Answer:—Make the chill about three 
times the thickness of the wall of the 
plunger. In order to ascertain the 
shrinkage of the gray cast iron you 
are using, bed a block of cast iron 
114 inches thick, 3 inches wide, and 1 
foot long in sand with a \%-inch pat- 
tern along the sides. Draw the pat- 
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tern and pour your ordinary foundry 
mixture against the chill. If you bed 
a yoke in the sand so that the chilling 
surfaces are in the end of your mold, 
you can measure the actual shrinkage 
per foot and the depth of chill. A 
yoke in a flask with the same pattern, 


1% x 3 x 12 inches, will show the 
shrinkage of non-chilling iron. If the 
surface is not chilled deep enough, 
which will probably be the case, add 
to one charge, preferably the first, 
about 33 per cent of old car wheels 
or plow points, and then try the 
chill tests again. I would say that 
your regular mixture should have a 
shrinkage for a %-inch square bar, 
12 inches long, of 0.156 inch, and 
when the casting is chilled to a depth 
of 3 inch, the shrinkage should be 


0.250 inch. 


CINCINNATI FOUNDRY FORE- 
MEN. 

The application of chemistry in the 
foundry was discussed by F. O. Clem- 
National Cash Register 
Co., Dayton, O., at the monthly meet- 


ents, of the 


ing of the Associated Foundry Fore 
men of held Nov. 28, at 
Hotel. In his address he 
“The Foundry’s 
terial Supply,” 


Cincinnati, 
the Grand 
discussed Raw Ma- 
“Specifications for Ma- 
“Various Methods o 
Testing Hardness.” 


terial,” ‘and f 
“The Melting of 
and Steel in or Oil 
Fuel Crucible was discussed 
by E. H. Chicago. The 
meeting about 50 


Brass, Iron Gas 
Furnaces” 
Schwartz, 
was attended by 
foundry foremen. 
BLOW HOLES CAUSED BY 
SULPHUR. 
By W. J. Keep 
Question:—We have no- machinery 
scrap whatever in this district and use 
car wheels and 22 per cent of No. 1 
soft iron in our mixture. 
soft 
they are frequently full of blow holes. 
Our 


clean. 


The castings 
are and are easily machined, but 


iron is hot and the runners are 

Answer:—Would suggest that you use 
40 per cent of No. 1 pig iron and 40 
pounds of limestone to ton of 
Place the 
the coke and break it to egg size. Be 
sure that you secure a coke with sulphur 
below 1 per cent or possibly 0.75 per 
The car wheels contain about 0.10 
per cent of sulphur. Be pour 


the iron very hot so that the sulphur 


every 


iron charged. limestone on 


cent. 
sure to 
can escape. If you still have trouble, 
use 10 pounds of powdered ferro-man- 
1,200-pound ladle and 


stir the metal with a green stick. 


ganese in every 
Your 
trouble arises from too high a percent- 


age of sulphur. 










































FOUNDRY & PATTERN SHOP EQUIPMENT 


Novel Electric Hoist---Portable Mold Dryer---Reyelbec 
Crucible Tilting Furnace---Sand Swiper Device for 


Plunger Core Machine --- Calorex Melting Furnace 


HE use of electric traveling cranes, 
TT hoits and other conveying ap- 

paratus in the foundry has until 
quite recently been associated with large 
machines for handling heavy and 
bulky loads. The recent development of 
small capacity machines has made 


them a valuable addition to shop 
equipment. 

The quarter-ton, one-motor, electric 
hoist, designed and built by Pawling 
& Harnischfeger, Milwaukee, shown in 
l'igs. 1 and 2, was designed especially 
for foundries where individual ma- 
chines are desirable for each man, 
or to serve a part of the shop floor. 
As shown, they are built to travel 
on a pipe forming the bridge of short 
span cranes, and fastened to the top 
of the pipe is a flat track bar for 
guiding the roller-bushed, truck 
wheels. Small roller wheels in the 
trolley sides prevent friction from the 
plates rubbing on the pipe. The 
hoist is actuated by hand power by 
pushing or pulling tne wood handle- 
bar, the yoke of which is pivoted 
at its upper end. The machine swiv 














Fic. 1—LaApLe SUpporTeD BY 
Holst 





ELECTRIC 





els on a king pin in the trolley, which 
enables the operator to have _ the 
handle bar within reach as he is 
moving about with his work. 

From circular collector rings on 
the trolley, the electric current is con- 
veyed to the controller and motor. 
Power from the motor is transmit- 
ted through four spur-gear reductions 
to the cable drum. A mechanical load 
brake in connection with the drum 
gear is actuated by a helix on the 
main shaft, which automatically sets 
the brake as soon as the motor stops. 
The motor brake wheel keyed to the 
armature is encompassed by friction 
bands that are released and tightened 
by the action of cam levers as the 
controlling rod, extending along the 
handle bar, is rotated for starting 
and stopping the motor. This rod 
has a direct connection with the con- 
troller brushes. The necessary wires 
from the controller are carried over 
a small spool on the pivot rod which 
keeps them together and _ prevents 
their getting broken from the swing- 
ing motion of the controller. In 
Fig. 1 a cast iron ladle is suspended 
from the hoist and by a somewhat 
modified arrangement for holding 
tongs the hoist can be used for con- 
veying crucibles in the brass foundry. 
In Fig. 2, a casting is shown sus- 
pended from the hoist. 


NEW CRUCIBLE PLANT CON- 
STRUCTED IN RECORD TIME. 
On March 2, last year, the Jonathan 

Bartley Crucible Co., Trenton, N. J.. 

was incorporated with a paid-up capti- 

tal of $125,000, and in April ground 
was broken for the erection of its 
plant. The buildings were construct- 
ed of brick and steel and have a floor 
space of over €0,000 square feet. 

Notwithstanding the size of the struc- 

tures, and the fact that all of the 

equipment was built, much of which 
is of an entirely new design, the first 
shipment of crucibles was made on 

Oct. 29, bill for which was paid Nov. 

25. Considering the fact that it re- 

quires more than 1,200 separate molds 

to meet the demands of the crucible 
trade, the short space of time re- 


quired for building this large plant 
equipping the same and placing it in 
successful operation, undoubtedly will 
stand as a record in the crucible trade 
The Jonathan Bartley Crucible Co. is 
not only carrying a complete line oi 
crucibles of standard sizes, but can 
also make shipments from stock of 
all the special crucibles now in gen 
eral use. 

EVOLUTION OF THE IRON IN- 

DUSTRY. 

A series of 12 cards, depicting the 
evolution of the iron industry, has 
been published by the S. Obermayer 
Co., Cincinnati. The first shows 
Tubal Cain, the first iron worker, who 
lived about 135 years before the Chris 
tian era, making a crude spear. This 
will be sent to the trade in January, 
and the remainder monthly there 
after, until the set is complete. Th 
second of the series shows Pharaoh's 
chariots, and in the third, Hiram of 
Tyre is shown casting the columns 
These 


for King Solomon’s temple. 














Fic 2—Etectric Hoist Usep FoR CARR‘ 
ING CASTINGS 
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columns were 27 feet long, 4 feet 6 
inches in diameter, and weighed about 
175 tons. The next the first 
iron plow in use and illustrates man’s 
of the earth 


shows 


first 
used the iron plow for tilling the soil. 
Che the 
cause of their knowledge of working 


conquest when he 


supremacy of Romans, be- 
in iron and bronze, is shown by an- 
“The Battle of 
Clads” is the title of 


and modern 


vivid picture. 
First 


inother 


ther 
the Iron 


card, the steam 
ngine with all of its possibilities is 
Iso portrayed. 
the 


the Panama 


“Changing the Map” 
the work on 
The Man- 
attan suspension bridge is also illus- 


shows progress of 


canal. new 
rated, and the twelfth and last of this 
the new Equitable build 
York City, 909 feet high, 
ontaining 62 stories. 


set shows 


ng, New 


PORTABLE MOLD DRYER. 


A portable mold dryer equipped 


with a motor driven fan, made by the 




















1—HANNA PortTABLE Motp Dryer 


nna Engineering Works, Chicago, 
shown in the accompanying illus- 
tions. The dryer, which consists 


i cast iron fire pot and distributor 
1 a 12-inch fan and 1/5-horsepower 
or attached, is Fig. }. 
s provided with two dampers, one 
blast the fire, 
the other allows the air to pass 
The 
with split fire brick, is equipped 


shown in 


drive the through 


the fire. fire pot, which is 


a cover hinged to the top of 
distributor. The fan drives the 
either through or over tthe fire 


the distributor and through pipes 
ny desired part of the mold, in- 


ng an even pressure and tempera- 
throughout, reaching all pockets 
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Fic, 2—Five Dryers on A Motp 27 x 11 
and angles. The refuse coke from 
the bins and cores may be used almost 


entirely reducing the cost of fuel to 
the minimum. 
One or more dryers may be applied 


to a mold, depending upon its size 


and the time in which it is desired to 
A mold for a 9,000-pound cast- 


ing can be 


dry it. 


dried in 10 hours with a 


fuel consumption of 400 pounds of 
coke. Five dryers were used on a 
mold, Fig. 2, which is 27 feet long, 
9 feet deep and 11 feet wide. The 
casting weighed 92 tons, and the mold 
was dried in 60 hours, with 4.500 
pounds of coke. In Fig. 3 the pipe 
extensions to the mold are clearly 
shown. This mold was dried in 10 


hours with 600 pounds of coke, and 
was for 
feet, which 


6,000 pounds. 


a motor base casting 10 x 18 
weighed approximately 


prov ided 


Sn Sia Wins iain, 
ee 





9 Freer. Weicut or Castinc, 92 Tons 


with handles so that it can be easily 


lifted by a crane. 


IRON FOR STEAM HEATED 
ROLLS. 


By W. J. Keep 


Question :—We 
sufficiently 


cannot get our rolls 
close grained to withstand 
80 pounds steam pressure and a hydro- 
static pressure of 200 pounds. The rolls 
are molded from a split pattern and 
are poured horizontally with hot iron. 

Answer:—Try pouring them on end, 
and make the iron enter 
the mold from the bottom or top, add 
a heavy riser so as to carry all impuri- 
the mold. It might 
also be advisable to change the mixture 


whether you 


ties outside of 


until you have the grain close enough 


for your purpose, 





scene at 


aes 


Re -Two 


DRYERS ON A MOLD 





SHOWING 





Hor Arr Pires 


ARRANGEMENT OF 
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REYELBEC CRUCIBLE TILTING 
FURNACE. 

A novel crucible tilting furnace de- 
signed for melting the softer metals, 
which embodies many practical fea- 
tures, has been invented by Chas. -E. 
Bleyer, president of the Hawley Down 
’ Draft iSo., 


now being manufactured by this con- 


Furnace and is 


“licago, 


cern. The -furnace shown in Figs. 
1 and 2 consists of two shells, the 
inner shell being the furnace body, 
and the outer shell D, shown in Fig 
1, is intended for holding and_ pr 
heating the air. The shells are mad 
of sheet steel with riveted side seams, 
and the top and bottom are made of 


cast iron which are flanged and bolted 
shells. An 


for 


to the furnace auxiliary 


bottom, provided receiving ashes 


and spilt metal, is made of cast iron 
hinge The fur 


and operates on a 


I eats | 
pe j ——— : | 
r r— L 





























VIEW OI 


CruciBLE TIttinG FURNACI 


SECTIONAL 


nace has two grates, one for fuel, F, 
Fig. 1, which rests on the bottom 
flange, and the other, E, which operates 


on a hinge and = supports the cru 
cible. The steel trunnions are 
bolted to the outer shell and rest 
on cast iron legs, which in turn 
are bolted to a cast iron base. The 
furnace as shown in Fig, 2 is tilted by 


means of a hand wheel, worm and 
gear, 

The lining is laid in an inner 
and outer ring of fire brick, the latter 
requiring no repairs. The crucibles 
are similar to the standards of cor 
responding numbers, except that they 
are higher and have less bilge, as 
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no tongs are required to lift them ash pit, as well as the chamber t 
out of the furnace. The cover con- for the metal in the event of 3 
sists of a circular fire tile banded with crucible breakage, and N _  is_ th is 
iron to prevent cracking and to sup- block for supporting the crucible u 
A 
aN 
i Jy 
TH = 
| al | 
b=— == J 
=F iil 
ee 
al 
Seer oe | 
- | 
— 5 
= 
. —— | 
ang 
| I 
| 
| 
ji 
“te Foundry 
lic. 2—Front ELevation oF ReYELBEC CrucIBLE TILTING FURNACE 
port the lifting attachment. This SAND SWIPERS OF IMPROVED 
automatic lifting device can be swung PLUNGER CORE 
from either side, but there is no MACHINE. 
necessity of lifting the cover when The Diamond plunger core machi 
pouring unless desired. _This is a made by the Diamond Clamp & FI 
further protection to the metal, as  (Co., Richmond, Ind., described in 1 
well as the operator, who is protected Founpry, August, 1908, has been 
from the heat while pouring. The proved by the addition of the sw 
furnace is designed for the use of feed mechanism shown in the acc 
anthracite coal or coke as fuel, and of panying illustration, which insur wy 
the two coke is preferable, and is 
recommended by the maker. Blast at > 7] 
a pressure of one ounce, delivered by 
a small, low-pressure fan blower, is 
sufficient for the operation of the 
furnace, and the air connection is not 
disturbed while the furnace is tilt 
ed. Any portion of the charge may 
be poured or held in the furnace 
until convenient to pour, without chill- 
ing, overheating or oxidizing the mei 
al, and without the addition of fuel. 
If the crucible breaks, all metal is re- Sanp Swiper Device oF Dram 
tained in the furnace, and may bs PLUNGER CoRE MACHINE ‘ 
poured conveniently without loss. uniformly rammed core. The swipers 
These furnaces are being built in sizes by an upward movement fill the S 
from 200 pounds capacity per heat from the sand in the mixer, an 
to 2500 pounds capacity. the same time roll the particles 
In Fig. 1, A is the crucible, B the sand together, this action being 
coke chamber, C the lining, G the lar to that of a screw in a core 


the bottom plate, K 
L the furnace lid, M the 


bottom ring, H 


the top ring, 


While the swip:'s 
hold the surplus sand above the d 


chine of this type. 







es out 


bility of making a core 


the 
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core, avoiding 


uniformly rammed. 


A Littl tite 


Chimney 


f 
t 


i 


Pr — % 


Crucible 


| 





the 
that 


is 


the plunger moves forward and push- 


possi- 


not 


The plunger crank 


£ WI 














with 6-inch fire brick and is provided 
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with a tile lined cast iron cover, to 
which a lifting hook is attached. 
To preheat the crucible containing 
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SECTION AL 


HEATING CHAMBER 


geared to the main shaft by a pai’ 


eccentric gears, 


? 


~ 


to 1, which give 


plunger a slow motion when start- 


the 


core 


and 


iding .any jar which would have 


a be 
agupiica 


lar 
this 


( 


from 


cores 


break 


Q tO l 


whic 


machine a 


a quick return, thus 


a 


the core. Twenty 
sizes from % to 3 
1 for this machine, 
‘es can be made in 

inch Dies for 1: 
h can also be made 
re furnished by the 


CALOREX MELTING FURNACE. 


crucible furnace for melting the 
metals, equipped with a com- 
yn chamber arranged to form a 
ential flame in the furnace. insur 
a uniform distribution of heat, 
ut producing a cutting effect on 
crucible, is shown in Fig 3. It 
| steel plate construction lined 
z AIR OR 
= — » 
5 DRY STEAM 
rf 
« 
a 
ECTION 
< eT 
AIR 














OIL OR TAR direct 


2—HyprRO-CARBON BURNER 


the new charge of met- 
al, to 
the 


and utilize as 


much of waste heat 


as possible, the furnaces 
are installed in pairs, as 
shown in Fig. 1, the one 


containing the crucible 


from whoch the metal 


is poured being fired di- 


rect, while the other is 


heated by the waste 


gases. 


A battery of SIX 


furnaces equipped with 


a preheating chamber 
is shown in Fig. 4. The lower fur- 
naces are each vented by a flue of 


sufficient size to remdve the consumed 


and inert gases. The vent flues con- 
ne with the preheating chamber 
above, and the waste gases heat the 
charge of metal in the upper cruci- 
bles to about 800 to 1,000 degrees. 


Fahr. If desired, the waste heat m 
the preheating chamber can be used 
in drying cores, as the quantity of 
heat used for preheating the cruci- 
bles can be controlled by a damper 
The direct fired furnaces are provided 
with slag openings so that in the 
event of crucible breakage, the metal 
will flow into the pit from which it 
can later be easily removed 

\fter the fires have been lighted in 


morning all of the furnaces, both 


and indirect, are char 


taneously, and when the first 
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in the direct-fired crucible is poured, 
the 
the 


melter removes the crucible from 


indirect-fired row, which has by 


this time been preheated, and places 


it in the furnace from which the cru- 


cible has been removed. Another cru- 
cible containing a new charge of metal 


is then placed in the indirect-fired fur- 


nace. By this method ordinary brass 
can be melted in the direct-fired fur- 
naces in No. 70 crucibles in 40 min- 
utes. Melting special alloys of nickel 


and copper, requiring a high tempera- 
ture, a charge can be melted in about 
70 minutes. 


The hydro-carbon burner used on 


these furnaces, shown in Fig 2, atom- 
izes the fuel externally. The oil or 
tar passes out of a channel at right 
angles to the compressed air, and when 
it comes in contact with the latter is 
thoroughly atomized. As the atomizer 
orifice is above the fuel outlet, the 


carbonized or 
of 


burners cannot bec yme 


blast 


clogged. <A pressure only 





Fic. 3—CALOREX MELTING FURNACE 


SHOWING COMBUSTION CHAMBER 
To 


the 


is required. insure 


od 


ree ounces 


i steady flow of fuel to burners, 
been found 


r cock, 


it has necessary to use a 
reculato having a 


V-shaped 


knife edge orifice, as the residue in 
the fuel settles around the set of 
globe valves and in a short time will 
entirely cut off the fuel supply to the 


burners. 
Each 


is equipped with a hydro-carbon burn- 


of the indirect-fired furnaces 


er which may be used in conjunction 


with the waste heat passing up from 
the other furnaces when a _ greater 
quantity of metal is to be heated. 
These furnaces are made by the W. 
N. Best American Calorific Co., 11 


Broadway, New York City. 
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TRADE NOTES. having a capacity of five to six tons 


Co., Jersey City, 


miners and shippers of molding sand, extensions for the year, 95,645 square 


Pittsburg office of the Ernst 
Wiener Co., industrial railroad speci- 


building to suite 1,52) Bank of Com- 


Bank building, John Cawley being 
Manufacturers, 
Linseed Oil Co., Chi- 
tributed by the Ohio Malleable manufacturing 
manufacturer, linseed oil for cores intended for mal- 


used in place of linseed oil, and can 





Six CALOREX 


be purchased at a price considerably 
foundry of the 
48 Newten cupola, blower, ladles, 


and a crane, furnished by the North- 


manufacturer ern Engineering Works, Detroit. This 


a reproduction of 
Detroit, recently 
consisting of elevator, Newten cupola, 


improvement 


ment, and some recent shipments in- 
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clude two 10-ton, three-motor alter- 
nating current cranes to the Puget 
Sound navy yard; one 10-ton, three 
motor, crane to the New Orlean 
navy yard; one 15-ton crane to Dal 
las, Tex.; two 20-ton, three-moto 
cranes for the Isthmian canal com 
mission for the Panama power houses 
one 15-ton, three-motor crane to th 
Erie Foundry Co., Erie, Pa. Cran« 
under construction include three 10 
ton, two-trolley, five-motor alternat 
ing current cranes for the Scull 
Steel & Iron Co., Chicago; 10 thre: 
motor, special trolleys for the Isth 
mian Canal Commission; one 10-ton, 
three-motor crane for the Chicago 
Railways Co., and one 20-ton crane 
for export to Cuba. 

“Ferro” cement is a new iron coi 
pound used for smoothing and filling 
up blow holes, sand holes, etc., in 
iron and steel castings, offered to the 
foundry trade by the H. W. Johns 
Manville Co., New York City. This 
cement is mixed with water to the 
consistency of stiff putty, and is ap- 
plied by a metal or hard wood paddle 
or by hand, depending upon the size 
of the defect to be repaired. It met 
lizes in a few hours and it is claimed 
it becomes a part of the casting itself. 
When hard it has a metallic app¢ 
ance. 

The American Manganese Bronze 
Co., 99 John street, New York, has 
taken over the entire businéss of the 
Caskey Valve Co., Philadelphia, m 
ufacturer of hydraulic, steam and 


valves. 


SHRINKAGE SPOTS IN MALLE- 
ABLE CASTINBS. 
3y RicHArD MoLpENKE 
Question:—Will you kindly advise 
us how we can avoid shrinkage spots 
in malleable iron castings? The 
shrinkage appears in the angles of all 
tees, ells and crosses, and when the 
iron is cast at a lower temperature 
the shrinkage still occurs. The sil! 
con in our iron is 1.15 per cent. 
Answer:—Your difficulty is evident- 
ly in pouring too cold. The diffe 





ence in the sections of these castings. 
and their general light weight tog 
with your rather high silicon s! 
give you little trouble from ints 
shrinkage. The composition ot! 
wise is excellent, but in your ex- 


an 
remely low phosphorus you may ‘ind 


<a 


the quick setting property of 
iron which prevents the large s 
age balls from doing their. work, u!- 
less the metal is very hot. Better try 
very hot iron rather than dull. 


1 
I 


1 
hrink- 
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fOLT RAMMING MOLDING MA- 
CHINE ADDED TO AR- 
CADE LINE. 
The Arcade Mfg. Co., Freeport, Ill., 


1as added the jolt ramming 
nolding machine, formerly man- 
ifactured by the Norcross Mold- 
ng Machine Co., Terre Haute, 
nd., to its line of Modern 
nd automatic molding machines. It 
vill be built in five standard sizes 
aving 8, 12, 15 and 20-inch cylin- 


will be built 
This jolt 
equipped 


ers. Larger machines 
» order for heavier work. 
ramming machine is 


to be 


ith a drawing and roll-over 
arrangement to facilitate the removal 
the pattern from the mold. 
The accompanying illustration shows 
the assembling floor of the molding 


machine department of the 


patent 


Arcade 





Mig. Go. with eight machines for one 
mcern nearing completion. The pho- 
graph was taken Dec. 12. 

TRADE PUBLICATIONS. 
FANS.—The B. F. Sturtevant Co., Hyde 

Park, Mass., in bulletin No. 158 of its engi- 
ering series, illustrates and describes cen- 
fugal pumps, the methods and machines for 
iriving them, and the apparatus with which 
y are used, such as_ heaters, economizers, 

forges, dust catchers, etc. The high pressure 

blower and exhauster shown in this bulletin 
lesigned for supplying air blast for foundry 
las, forge fires, oil and gas furnaces, or 

f any purpose where the pressure is_ less 

than 10 pounds per square inch. The blower 


f the positive or rotary type, consisting of 
a three-bladed annu- 


and 


called the 


impeller revolving in an 
the 


Another rotor, 


space between cast iron casing 


stationary core. 


permits the impeller blades to return to 


inlet side without loss of pressure. The 
rs are absolutely independent and no 
power is transmitted by the gears, as all 
work is done by the impeller, which is on the 
ing shaft. 
BRASS FOUNDERS’ SUPPLIES.—Catalog 


No. 14, issued by the Brass Founders’ Supply 
Newark, N. J., 80 pages, 
ribes 100 articles that are in. daily 

brass 20 pages 


descriptions, 


illustrates and 
nearly 
foundry. Nearly 
flasks of 
tumbling 


in the 


are devoted to various 


water mills, as well as_ other 


ines for cleaning and polishing castings, 


ve considerable attention. This catalog 
ld prove of value to every brass founder, 
4s it contains much valuable information re- 
g ng the melting points, tensile strength and 
tuents for various mixtures for brass, 
-r and aluminum castings. 


YROMETERS.- Wilson-Maeulen Co 
st Forty-second street, New York City, in 


The 


’ 


-page catalog, illustrates and describes 
and indicating pyrometers for high tem- 
ire measurements. <A similar catalog has 
been issued by this concern describing 


chemical apparatus. 


DUSTRIAL CARS.—Bulletin No. 1075, 
1 by the Atlas Car & Mfg. Co., Cleve- 
is devoted to a description of its indus- 

rrow gage equipment for shops, mills, 


ries, warehouses and manufacturing estab- 


nts. It contains illustrations of steel 
5 | 
i 


irs, automatic dump cars, 

: es, turntables, etc. 
MISTS, TROLLEYS 

I Yale & Towne Mfg. 


CRANES.— 
New York, in 


AND 
Co., 





‘TRE FOUNDRY 


a handsomely illustrated, 70-page catalog, de- 
scribes its complete line of chain blocks, elec- 
That this con- 
cern is well equipped to meet the demands of 
the trade for 


the following 


tric hoists, trolleys and cranes. 


this equipment is indicated by 


number of standard sizes manu- 


factured: Triplex block, 14 sizes; duplex block, 


10 sizes; differential block, seven sizes; elec- 
tric hoists, 10 sizes; Brown trolleys, 14 sizes; 
bracket jib cranes, nine sizes; light traveling 
cranes, six sizes; overhead carrying track, 10 
sizes. The catalog is unusually complete in 
that it contains illustrations of not only the 
assembled equipment, but the various parts 
used in its construction, clearly indicated, 


with tables of prices which facilitate’ the 


duplicate The wide 
blocks, 
is also shown in 


FRICTION 


purchase of parts. appli- 


cation of hoists, trolleys and cranes 


many views. 
CLUTCHES.—The 


Hill Clutch 


Co., Cleveland, has issued a 24-page catalog, 
which illustrates and describes its complete 
line of friction clutches ranging in size from 
12 inches diameter, having a capacity of five 


100 revolutions 


horsepower at 


per minute, to 





aa Fh 





ASSEMBLING FLooR OF THE MoLtpING MACHINE DEPARTMENT OF 


Co., 





84 inches diameter, and a _ capacity e 23 
horsepower at 100 revolt 
The catalog also contains detailed informatior 
regarding the horsepower capac s of fric 
clutches, space required on shaft, etc 

GRAB BUCKETS.—The Brown Hoisting 
Machinery Co., Cleveland, in catalog E, 
describes its lines of grab buckets for handl ng 
coal or limestone, etc. Two rope grabs are 
illustrated in use on many different types of 








machines, and the single rope buckets for use 

on existing machines, having but a _ single 
ngine are also described. Automat 

tubs, shovel buckets, etc., are like- 

wise shown. e 

AIR COMPRESSORS.—The Bury Compres 
sor Co., Erie, Pa., is distributing cat ig N 
42, describing a line of air compressors hi 

ludes both steam and belt-driven machines, 

of both the single and multi-stage type ta- 

log No. 41, which is included the same 

cover, describes duplex air compressors, both 

steam and belt-driven. The single-stage com- 

pressors range in capacity from 17 to 400 





243 


cubic feet while 


chines range from 


per minute, 
78 to 
free air per minute. 
HOISTING EQUIPMENT.—Bulletins 2 to 
5, inclusive, issued by Victor R. 
Co., 


traveling cranes, 


the duplex ma- 
2,440 cubic feet of 


Browning & 


Cleveland, describe respectively overhead 


Armington hoists, double cyl- 


double drum _ hoisting and 


double 


winches 


inder and engines, 


standard drum hoisting engines, der- 
and for compressor 
The cranes are of the three-motor type 


are 


ricks, elevators 
use. 
automatic electric 


The 
ranging from one 


and with 


and 


equipped 


mechanical _ brakes. hoists are 


to 10 
The 


from 


built in capacities 
tons, and have a single point suspension. 
hoisting engines are built in 
2,000 to 12,000 pounds lift. 

AIR COMPRESSORS.—The Thos. H. Dal- 
lett Co., Philadelphia, in catalog 100 describes 
its line of belt 
but this 
and build 


capacities 


and steam-driven air com- 


pressors, concern is prepared-to de- 


sign machines of any capacity or 
direct- 
or gas en- 


and 


ue, 
a i 


for any purpose, either belt-driven, 


connected to wheels 


The 


motor, water 


gines. catalog is well illustrated 


THE ARCADE MEFc. 


SHOWING EIGHT MoperN MACHINES NEARING COMPLETION 


Contains numerous views of the 


of these machines. 

OIL BURNING APPLIANCES— 
Hauck Mfg. Co., Brooklyn, N. Y., 
an eight-page 
describes its o 


Ids 


’ 


The 
has issued 

and 
liances for skin 
burning-on cast- 
A portable 


with an oil 


pamphlet which illustrates 


il burning app 
heating ladles, 


drying m¢ 


firing cupolas, brazing, ete. 


p yt 


ings, 
burner 


softer metals in 


melting furnace and 
attached, for 


1 
machine 


melting the 


foundries, out-door 


shops, and _ for 


work, is also shown. The attachment for heat- 
ing ladles, as described, is suspended from an 
overhead trolley, and in this way ladles can 
be heated in any part of the plant. 


PNEUMATIC TOOLS.—Circular L, re- 





cently issued by the Independent Pneumatic 
Tool Co., Chicago, contains numerous _illus- 
trations and descriptions of the pneumatic 


drills, reamers, boring machines, etc., 
this 
these tools are also 


hammers, 


made by concern. Special applications of 


shown. 

















































































GENERAL INDUSTRIAL NOTES 


John ‘B. Lee and associates, of Anniston, 
Ala., have incorporated the Lee Foundry Cor- 
poration, with a capital stock of $20,000, to 
engage in the manufacture of gray iron cast- 
ings. The plant of the Wilson Stove & Mfg. 
Co. has been purchased. 

On Jan. 1 the Blakesley-Tuttle Stove Co. 
and the Hoover Stove & Casting Co., both of 
Kansas City, Mo., will be merged into a new 
concern to be known as_ the _ Security 
Stove & Mfg. Co., with a paid up capital of 
$60,000. The officers of the new company 
will be A. M. Blakesley, president; John K. 
Hoover, vice president; G. W. Blakesley, man- 
ager, and Chas. R. 
treasurer. 

The Schaefer Mfg. Co., formerly located at 
Ripon, Wis., manufacturer of marine and _ sta- 
tionary, gas and gasoline engines, has removed 
its plant to Berlin, Wis. The foundry de- 
partment has been enlarged, and its capacity 
practically doubled. 

The Vincennes Foundry & Machine Co., 
Vincennes, Ind., whose incorporation was re- 
cently noted, has taken over the Clarke & 
Buck foundry and machine shop and will 
operate the same. 

The pattern and carpenter shop of the Mesta 
Machine Co., Pittsburg, was recently destroyed 
by fire, entailing a loss of about $40,000. 

The Kansas City Sash Weight Mfg. Co., 
Kansas City, Mo., has been incorporated with 
a capital of $20,000. The incorporators include 
H. C., Herbert C., and F. V. Shimp. 

The Calhoun Foundry Co., Anniston, Ala., 
has been incorporated with $20,000 capital. 
R. H. Elliott, J. W. Stillwell and J. J). Farmer 
are the incorporators. 

The Central Stove & Mfg. Co., Anderson, 
Ind., has been incorporated with $20,000 capital 
by David C. Brown, Daniel D. Mustard and 
John C. Fish. 

The John May Foundry Co., Brooklyn, has 
been incorporated with $10,000 capital by John 
May, William Kline and Leopold Spitz. 

The plant of the Forbes Malleable Iron 
Works, Rockford, IIll., has been purchased by 
Frank M. Smith. It consists of 10 buildings, 
together with valuable water power rights. 
The malleable works have been dismantled 
and the buildings will be leased for industrial 
purposes. 

The Triskoo Iron & Brass Foundry has 
been established at Superior, Wis., and _ will 
be operated in connection with the Triskoo 
Iron Foundry, at 136 Tower avenue. Brass 


Hoover, secretary and 


and aluminum castings will be made. 

The Malleable Iron Co., Beaver Dam, Wis., 
iS now operating its new plant, employing 
about 800 men. 

The old Marinette Iron Works foundry, re- 
cently operated by the Marinette Iron Mfg. 
Co., has been taken over by a new concern 
organized by James Stanton, formerly con- 
nected with the Prescott company of that city. 

The Southern Wisconsin Foundry Co., Madi- 
son, Wis., is now located in its new plant, 
which affords greater capacity and better fa- 
cilities than were available in the old quarters. 
The new foundry is of cement block construc- 
tion, 50 x 145 feet, and is devoted principally 
to the manufacture of gray iron and _ brass 
castings. 

On Jan. 1 the Union Foundry & Machine 
Co., recently incorporated, will take over the 
business of the Union Foundry Co., at Mans- 
field, O. The incorporators are: N. O. Flem- 
ing, W. B. Martin, Harry Deyarman, C. W. 
Deyarman and L. H. Beam. 


The Merit Metal Co., 397 Strait avenue, 
Paterson, N. J., has been incorporated with 
$120,000 capital to engage in the manufacture 
of bearing metals. Officers have been elected 
as follows: J. Grossgebauer, president; to * 
Canning, vice president; Rudolph Glaser, secre- 
tary and treasurer. 

The Perkins Machine Co., Warren, Mass., 
is in the market for a small sand blast appar- 
atus, and would like to have catalogs from 
sand blast machinery manufacturers, as well 
as from the makers of compressors. 





New Construction. 

The Goodell-Pratt Co., Greenfield, Mass., 
manufacturer of hand working tools, has 
awarded the Aberthaw Construction Co., Bos- 
ton, the contract for the erection of a new 
foundry which will be 75% feet wide and 120 
feet long. It will be constructed of rein- 
forced concrete throughout, and will be pro- 
vided with metal sash. The working floor 
will have a clear space of 347 square feet. 

A new company with a capital of $50,000 
has been organized at Billings, Mont., to oper- 
ate a machine shop, foundry and vehicle fac- 
tory. The buildings to be erected include a 
one-story foundry, 40 x 130 feet, and a ma- 
chine shop, two stories high, 40 x 150 feet. 
J. C. O'Donnell, Deadwood, S. D., is at the 
head of the enterprise. 

The M. L. Oberdorfer Brass Co. has award- 
ed the contract for the erection of a brass 
foundry on East Water street, Syracuse, N. 
Y. A pattern shop and office building will be 
erected later. 


The Lynchburg Foundry Co., New York, 
will expend about $50,000 in improvements to 
its plant at Radford, Va. An addition to its 
special foundry, 50 x 125 feet, will be made, 
and it will be equipped with an electric trav- 
eling crane and pits’ for the vertical casting 
of flanged pipe ranging from 30 to 60 inches 
in diameter, and 2 to 20 feet in length. 


The Scullin-Gallagher Iron & Steel Co., St. 
Louis, will erect several small additions to its 
steel casting plant to make provisions for a 
sand mill and store house. 

The work of rebuilding the foundry of the 
Cedartown Foundry Co., Cedartown, Wis., Te- 
cently destroyed by fire, will begin immediately. 


The Buckeye Steel Castings Co., Columbus, 
O., will erect two new buildings covering a 
floor space, 245 x 420 feet each. Two of 
the open-hearth steel melting furnaces will also 
be rebuilt, and the capacity of each will be 
practically doubled. 


The Dayton Steel Foundry Co., Dayton, O., 
will replace its plant recently destroyed by 
fire, with buildings of concrete construction. 
The main foundry will be 50 x 96 feet and 
will be provided with a 33-foot bay, 50 feet 
long, in which the cleaning room will be lo- 
cated. This concern is now in the market 
for tumbling mills, sand blast equipment, air 
emery wheels, cold  cutting-off 
saws, etc. Steel will be melted by the cru- 
cible process, and at the present time castings 
Me being made in a temporary building. 

The Red Bluff Iron Works, Red Bluff, 
Cal., will erect a concrete foundry building, 
66 x 60 feet, to replace the structure recently 
destroyed by fire. 

The Featherstone Foundry & Machine Co., 
Chicago, will erect a new plant at Ninety-fifth 
street and Cottage Grove avenue. It will in- 
clude a foundry building 130 x 360 feet and 


compressors, 


a three-story pattern storage house, 75 x 133 
feet. 

The Iron City Mfg. Co., Pittsburg, wil! 
erect a new foundry at Zelienople, Pa., 85 x 
200 feet. 

The Scovill Mfg. Co., Waterbury, Conn., 
manufacturer of brass goods, has completed 
plans for the erection of a one-story plant, 
73 x 101 feet, 

The Peoria Foundry Co., Peoria, Ill., whos 
plant was damaged by fire several weeks ago, 
will replace its foundry with a fire-proof build 
ing to cost $8,000. 

The Empire Foundry Co., Oakland, Cal, 
which recently disposed of its lease on it 
present location to the Western Pacific R. R 
is having plans prepared for a new foundry 
to be located on Third street. 

The Republic Stove Mfg. Co., Cleveland, wil! 
erect a two-story brick addition to its, present 
plant. 

The Bass Foundry & Machine Co., [Ft 
Wayne, Ind., will erect an addition to its 
foundry 125 feet long, having the same width 
and height as the present plant. 

The Otis Elevator Co., New York, will 
erect a brick and steel foundry at Locust and 
Atherton streets, Yonkers, N. Y. The new 
plant will have double the capacity of the 
present foundry, and when completed will give 
employment to about 100 men. 


The Allyne Brass Foundry Co., Cleveland, 
has purchased a factory building adjoining its 
Detroit plant, and will increase its capacity for 
the manufacture of plumbers’ brass goods 
The building is 50 x 120 feet and a further 
extension will be made to this structure 
the near future. 

The Holmes Machine Mfg. Co., 
Mich., incorporated with a capital of $100,000, 
is erecting a new plant for the manufacture 
of gasoline engines and concrete machinery. 
The buildings will be of concrete construc- 
tion, and will include a foundry 100 x 204 
feet, and a pattern shop 50 x 100 feet. 


The Cascade Foundry Co., Erie, Pa., will 
erect an addition to its foundry 80 x 100 feet 
This will be equipped with a 10-ton traveling 
crane, and a number of molding machines 


will also be purchased. 


Sparta, 


Although plans have not as yet been pre 
pared, it is the intention of the Birchfi ld’s 
Experimental & Pattern Works, Lansing 
Mich., to build a plant in the spring w ch 
will have facilities for making brass and 
aluminum castings. 

The Walworth Run Foundry Co., Cleve 
land, is building an extension to its plant 
50 x 110 feet. 

The Empire Foundry Co., Oakland, Cal., has 
commenced the erection of a new plant, t! 
main building of which will be 75 x 10! 

The plant of the Columbus Machine & 
Foundry Co., Columbus, Miss., recently le 
stroyed by fire, will be rebuilt. 

The Snyder & Baker Stove Works, 
ville, Ill., is rebuilding part of its plant 
cently destroyed by fire, and in additi 


erecting a brick building 50 x 100 feet, h 
will be occupied by its polishing, plating nd 
buffing departments. 

The A. O. Kehm Casting Co., Birming! 
Ala., is erecting a foundry 30 x 90 feet h 


The plant will de 
is 


a lean-to on either side. 
equipped for making large castings, such 
are used in blast furnace work. 














